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Expanded coverage....for a growing product line. 


This years’ catalog is the largest and most colorful in Tek history. You 
can easily focus on ‘VE WY products by using the convenient thumb tab 
at the top edge of the catalog. You'll also notice that many of our 
newest products utilize color to make your job easier. These pages 
contain products of superior performance, increased productivity, and 
unmatched value you expect from Tektronix. 


Each Tek Sales Engineer specializes in the products and applications 
for a major area of customer activity: digital design and test, computer 
graphics, communications, and general test and measurement. 


You can receive additional product information by calling your nearest 
Tektronix Sales Office listed on pages 462-465, or by returning the 
reply card in this catalog. 
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Indexes 2 
Functional and alphanumeric indexes for quick, 
easy access. 


Color Products Reference 9 
An overview of Tek's expanded spectrum of 
color products featuring applications, an expla- 
nation of how color displays are formed, and 
how color is specified and perceived. 


Microcomputer 45 
Development Products 

The 8500 Series offers the broadest range of 
quality multiple microprocessor and micro- 
computer development support available 
today. 


Computer Graphics Products 95 
A wide range of computer display terminals, 
desktop computers, graphic peripheral prod- 
ucts and supporting software. 


Fiber Optic TDR Cable Tester 148 
The OF 150 is capable of making quantitative, 
calibrated loss and distance measurements on 
multimode fiber optic cable and installations. 


Metallic TDR Cable Testers 150 
These TDR cable testers provide installation 
and maintenance people with fast, accurate, 
portable tools for checking the internal condi- 
tion of fiber optic and metallic cables and 
locating faults. 


Laboratory/Portable Scopes 227 
Versatile, choice of plug-in or portable configu- 
rations. Conventional or dual beam. Multimode, 
variable persistence and digital storage, wave- 
form digitizers, & sampling. 
Automated Test Systems 327 
GPIB programmable measurement instruments 
supported by a selection of instrument control- 
lers, peripherals, and software. 

Digitizers 336 
GPIB High performance digitizing mainframes, 
standalone digitizers and portable digital stor- 
age oscilloscopes designed to meet demanding 
measurement needs. 


GPIB Products Reference 25 
An overview of some of the important factors in 
selecting products to meet your needs. 
Tektronix GPIB product systems are de- 
scribed, as well as individual waveform mea- 
surement instruments, graphic controllers, and 
peripherals. 

Customer Services & Information36 
Details about ordering, training, calibration 
maintenance, repairs, parts, service, terms of 
sale and warranty. 


Logic Analyzers 60 
Tektronix Logic Analyzers save time and mon- 
ey in designing, evaluating, manufacturing and 
servicing digital products. From 8 to 104 chan- 
nels with sophisticated modules for high speed 
timing analysis, stimulation of the circuit under 
test, and microprocessor analysis. 


OEM Imaging Products 140 
For both OEM and end-users, we offer a wide 
range of display monitors for direct viewing 
photography; X-Y (random dot scan or vector) 
and raster scan (video) displays. Modular Pack- 
aging is available on many instruments. 


Communication Network 152 
Analyzers 
The Series family of Data Communications 


Testers are designed to identify faulty elements 
in a data communications network. The 834 
offers a high degree of programmability which 
allows easy go/no-go testing. 

The 851 Digital Tester is a first-line, multifunc- 
tional service instrument developed to meet the 
needs of the digital service industry. 


Signal Processing Systems 353 
Waveform Digitizing Instruments & Systems 
with specifically designed digitizers, systems 
and software. 

TM 5000 GPIB Programmable 358 
Instruments 

Modular, integrated, compact line of fully pro- 
grammable GPIB instruments including signal 
sources, measurement devices, and a family of 
interface devices. 

TM 500 General Purpose 373 
Instruments 

Approximately 40 manual, general purpose in- 
struments—counters, DMMs, function, pulse, 
and signal generators, power supplies, signal 


Power Source Considerations 42 
Information on power sources and power cord- 
/plug options. 

Sales and Service Offices 462-465 
A complete listing of Tektronix worldwide sales 
and service offices. Consult the listing for the 
one nearest you. 


Semiconductor Test Systems 88 
Tektronix offers comprehensive solutions for 
automated test and measurement problems 
encompassing linear and digital ICs, LSI/VSLI 
devices, microprocessors and discrete 
components. 


Television Products 159 
Tektronix Television Products time, test, mea- 
sure, correct and display the television signal 
worldwide. 

209 


Spectrum Analyzers 
High performance 490 Series Portable Spec- 
trum Analyzers covering 50 kHz to 220 GHz 
with full programmability/GPIB option and ease 
of operation features. 7000 Series compatible, 
lab grade plug-in spectrum analyzer family cov- 
ering 20 Hz to 60 GHz. 


conditioners, plus others—which are also com- 
patible with TM 5000. 

Curve Tracers 407 
Deliver comprehensive information about a 
multitude of semiconductor devices and inte- 
grated circuits. 
Photometer/Radiometer 417 
Measures luminance, illuminance, irradiance, 
light-emitting diode output, & relative intensity. 
Cameras, Isolators, Probes 421 
Carts and Accessories 

Extend your measurement capabilities. Con- 
tains selection guides, charts, descriptions, and 
specifications. 
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RO CONN, sciicisicticemncnncason 276,370 
AC RMS Digital Voltmeters .......... 308,363,383 
Accessories 
ee ee a 458 
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al si pic cadicamnsiehidekaarateethest 279,28 1-282,387 
epi ee ee 225 
Ie I cares cssendowidviscdettnesiiininanimencinn 404-406 
NS  bisccecaserunitetcet vecettatinsdinsitnicsiemnsimininaniigniiing 461 
Accessory Power Supply ........................... 443 
Adaptors 
= ee ee 458 
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CARBIA NOURI sesesesndttrasaprarsanw 425 
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I chinese ede ACERS Sincere 458 
Personality Module ...................cccccccceeeeeseeeeeseeees 81 
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a Oe 458 
tA ACA AR NANA SSE AEranseimeigpiien 460 
Spokel santana tne aap Nii tae isintctactaianienlih 416 
SC NTE  ecenrcavazonsensentatncnisninsiaxcmennmetnelies 459 
Aids, Digital Servicing ......... 63,75, 158,387,389 
ee ee 458 
Alphanumeric Terminals .......................... 95-99 
Amplifiers 
CATV PIGGING  sscescsassansinsssersinrrsrorcomavessyemnenceaees 224 
CARE PID execeyeesititicrssonwai 392,437 447 448 
8 nae 266,295,393 
Differential Comparator .......................0... 266,295 
CN REY geri sncrciecnenmeen 264 281,289,294 297 
Dual Trace Differential ...........00...0....cceeceecee. 296 
PN CI ssccnscenssriusccinnataiditeanenanancesanunens 294 
Logic Triggered Vertical ................::ccccceeeees 268 
RN NEI se crceyictecsinecencpcanneieiticcinansonicaianistmenenatioe 393 
BL ee 345,347 
Single Trace ...............4. 263-267 279-280 294-296 
* Waveform Digitizer ............. ccc eeeeeeseeeeeeees 293 
Amplitude Generator, Constant ................ 400 
Analyzers 
Rt er eee 367 391 
aan ee ali ee ireccicemmnnetie 63,75 
Data: COMMUNIGBHIONG | 6.cccciiecsccvcsessnccssccccswnszens 152 
RICE . sareceresesitetandiecemncemmnnes 367 391 
DT sca uassen utes iba tage cninincetsenamcoipiige 60 
ie: | no Se a ee 209 , 
Television Sideband ......................ccccceeeeee 219,224 
he, I pice sinernccaticcnineibidinaadicsinsaesecastebiiten 123 
Application Notes 
FORNEY scenawevcarercpnnarsiuacacaneisaamenpeansesances 300 
PUMIS CNG seccssnczasnelsssicolceycotcxecxnspevasnerveccess 242 
Dy OS ccccctinseiiicnnnanimmmenmccen 
ATB, Spectrum Analysis ............................. 211 
Attenuators 
OE ixiopex’-<uigeeie doeeetempesinatndduited ossiaideannimnaiinas 458 
aha ac ie it cia 458 
saciid imate icine aa 458 
SMA a WINES ioe incxdenactnetcnascvaticnsitenaesniasionbanele 459 
Audio Analyzers 00000000000... 367 391 
Audio Sweep Generator ............................. 390 
Audio Test System, Programmable ......... 367 
Automated Test Equipment ........... 88 327-357 
Automatic Video Corrector ........................ 202 
Automatic Video Measurement Set ........ 168 
B 
Battery Operated Oscilloscopes .............. 298 
EE Pe: iircscccserinestaccittenrcisainciownasigenpa 161 
Battery Power Supply ........................... 313,405 
Bistable Storage Monitors ........................ 144 
Bistable Storage Oscilloscopes ....... 256-260, 
290-292 314-326 ,396 
Blank Panel Plug-in Chassis ..................... 406 
BIN ACCOOBOTIOD ocscictinsrccorsnceamences: 458 
BSM, Accessories 2200000000... 458 


Cc 
Cabinets, Plug-in Storage ............0..00......... 460 
Cable Input Adaptors ........00...0..00.......006. 458 
Cable Testing 
PAG IN ico Seteroctapsseenninanrrmapenanpipsaiecci 148 
FN us cseerrcsiesersessanensitanicnbinsnsivanainininitanastincn 148 
i ne ee Ne 150 
Time Domain Reflectometer (TDR) ......... 148,150 
Cables 
BE scscueaenacussiavatnnsibisisiieteascitiesnuctlesnibiiain sat 458 
RA sciceasaiensscnsasecacosecninataxansasacsisaasmanaoncnacasionns 458 
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sik BSA NRERS Ga SOOPAATCS SON SNR TSAASTEIINUGERLG RSS SEROGIONO UIE 458 
SMA PPD ccssrcnassmmesonsemmmanvassmmncssass 458 
eo 206 
Calibration Generators .........0.0..0.0........ 398-400 
Calibration, Oscilloscope .................... 398-401 
Calibration and Other Services .................. 38 
COMBE AGRIIONG scscissiceriisisscccawisesensxcces 425 
Camera Carrying Cases 2.000... 429 
Camera Mounting Adaptors ...................... 425 
Camera Writing Speed Enhancer ............ 423 
Cameras, Scope/CRT Display ............ 425-429 
COBRCHONE, COUNTING asicvisiscscscorsiessccessiessesivs 459 
Cards 
Programmable A/D Converter ................c00. 370 
Programmable D/A Converter ................0006 370 
Programmable Development ..................008 371 
Programmable Digital Input/Output ............... 371 
Programmable Memory .............:.:ccccceeeeeeeee: 370 
Programmable Relay Scanner ................. 369,371 
Carrying Cases, Camera .........0........00... 429 
Carrying Cases, Plug-in ....................... 225,461 
Carts, Lab/Portable Instruments .............. 431 
Carts, SCOPE-MOBILE® ow... 431-432 
gd ee ee ee 224 
Chassis, Blank Panel Plug-in .................... 406 
Color Digital Analysis Mainframe .......... 64-69 
Color Graphics Copiers ....................... 102,103 
Color Graphics Terminals . 96-100,104,107,125 
Color Storage Oscilloscope ....................... 292 
Color Television Picture Monitors ..... 182-187 
Communications Test Equipment 
Analyzers 

RIN. settee ene laesuteraitisnnuhscenamnatunnsiianseniinnasenetns 63,75 

TRIUNONEE weoesscecisemasiiesi dish inishsnbinneesasatccrigetiscinass 219,224 

Se UIIINS -ecscxcasiseianictegniineniccantiiiguinaispininio 209-225 
Automatic Video Measurement Set ............... 168 
Cable Fault-Locaters 00.0.0... .ceceeeeeees 148-151 
ENN vex ccnicceseeinNisniidensaheiiiaessieessTasacebeaaacii, 203 
Frequency Counters .....................6- 275,360,374 
Generators 

PANO SWORD isiissssccscccnssastevenccxccinmesseces 367 390 
Noise Measurement Set .............cccceeeeeeee 201 
SYNOINOINED  sissscsincccscraimsnaxanimcmnnces. 162 
TV QSCROSCODES . ssisssssinsssszisinisexs 273,321 ,326,350 
VOGUNSRODGG xcs siiscsassnasciseccecinans 159,175,179, 180 
VET SS MIGOTUOES sc ccissusosssiasesseacarssnvesessesys 164,198,200 
Waveform Monitors ..............0.ccccccceeeeeeeeee 159, 177 
Comparison Charts 
Camera and Mounting Adaptors .................... 424 
(Pej ya? ee re 230 
CRT Storage OscillOSCOpe .....:csscccccscescsesvese 233 
Digital Storage Oscilloscopes 
and Waveform Digitizers «0.0.0.0... cece 233 
EIA CHORIN siisccncrnisisirncnevunssicrcaannqinsssiivnsicis 374 
Digital Multimeters .................ccceeseeeeeneeneneees 382 
Digital Photometer/Radiometer ................008 419 
SI scarce ean her nasneieianncani ican 336 
FUNCTION GONGTEIONS: ciccsisnrseresesensrssnneznceenesnnensys 378 
ee an 63 
Modular Nonstorage Oscilloscopes ............... 231 
NTSC Signal Generators ...................:.:::c000 188 
Oscilloscope Calibration Product Guide ....... 398 
Oscilloscope Cameras ................cccceccssceesseeeee 425 
Portable Nonstorage Oscilloscopes. .............. 231 
Portable OscillOSCOpeS .................0.0:000. 299-300 
POW SUDDISS. sssssicrnsisicirncssenrnwermnncne 388 
PIODES:. pssiccnciiicnmmounnacmunsmanans 438-441 


PUNSS CSBP RIONG -cesinsccsracisrnrsernieasticsencenesns 385 
TM 500 Oscilloscopes ................::-:e:cceeeee 394-397 
7000 Series Oscilloscopes ....................... 240-242 
5000 Series Oscilloscopes ...................06.. 284-286 


Computer-Based Systems, Desktop 128-130 
Computer Controlled Oscilloscopes 353-357 


Computer Graphics Products 
Color Graphics Copier ................ccccceceeeeeeeeeeees 102 
Computer Display ....................... 98-100, 104-109, 
122-125, 144-145 
Display Terminals .....................0. 98-100, 104-109, 
122-125, 144- be 
Dual Fiextile DiGW scssissssacicnmacemasss 110 
Graphic SYSIOMS  sssscsissiicsssecccices. 112-121, 128-130 
Graphic Tabletal Joystick sscxcanmalaqnasnsvencetisavenss 138 
Phas Clary CMG assis ssccsinscicssusscracssavcascsimavesss 133 
Hard Disk, 10 Megabyte ou... eeeeeee 110 
Imaging RECOEL oo.sccccccscssssssscssssvesssssvessssevvces 139 
Interactive Digital Plotter ..................0.... 136 
Interactive Graphic Units 0.0.0.0... 96-125 
Local Graphics Processing Unit ..................... 101 
Storage Display Monitors ..................006 126, 140 
Connector Accessories .0.0.000.0...........00000. 458 
Controer, CRIBB .......ccenccencnssccsscosenscennsrnnees 111 
Controller, Programmable Switch ............ 372 
Controllers, System .................. 28, 128, 130,331 
Constant Amplitude Generator ................. 400 
Converters 
We TG. ccautidtsieetitsinessaneenennenininaiuniamnipaaimaiiics 276,370 
EIN. wsctecentbewieapiilbttidicansiniessnniinmmisiaieiahsdtiemata ait 370 
Copier, Color Graphics. ........................ 102,103 
CODY Ue, HOR sis casicsisissscevivecensisereccssnsasses 133 
ae 458 
Corrector, Automatic Video ....................... 202 
Counters, Digital 
PIII scisninicancenteninnrcunnanioannnnerss 275,360,374 
are 275,360,374 
LWVENGIE asisicacsccccsncsssscssseianss 275,360,361 374,375 
eT ge 377 
Counter/Timer/DMM Oscilloscope ........ .. 308 
Coupling Capacitors ......................0..0606. 459 
Comers; POW CUS sssssssasascicsssssesssnarsvessxsaseseas 461 
COD WROGINE aici caesssisissicccacoicessinerusersporvese 460 
CRT 
COS 2 ee ean 461 
PRIN FU siectrsicicrsitrcmirmnesannnrennnmnmonsegnuiaesennueine 461 
Readout Oscilloscopes ............. 236-261 ,287-288, 
291-293,340 
oT | | | 267 
CRT Displays (see Displays) 
Current Measuring Equipment .......... 276,295, 
382,392,437 447 
Current Probe Amplifier ....................... 392,447 
Current Probes ......................... 392,437 447-449 
Curve Tracer Adaptors 0.000.000.0000... 416 
Curve Tracer, Integrated Circuit ............... 414 
Curve Tracers, Semiconductor ................. 407 
D 
EP Te CII ess ecccrccncncenxomeeennctnsiviisnonesass 370 
Data Acquisition Modules ........................... 66 
Data Acquisition Probes ............................... 84 
Data Acquisition Systems ................... 353-357 
PI iiiicccritencicisiicnnnrcneniovmmnsicesenss 63,75 
Data Comm Analyzers, Testers ................ 152 
Decoders, NTSC/PAL Comb ...................... 185 
Delayed Sweep Oscilloscopes. ......... 243-261, 
270,272,281-286,297 301,314,321 ,340,350 
Delayed Sweep Sampling Plug-in ............ 281 
Delaying Time Bases ...... 270,272,281 289,297 
Demodulators, Television ........................... 203 
Desktop Computer Based 
Signal Process Systems |... 357 
Desktop Computer ROM Packs ................ 116 
Development Instruments, Digital .............. 60 


Development Products, Microcomputer ... 45 
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Development Unit, Multiuser Software ..... 48 
Differential Amplifiers ................... 266,295,393 
Differential Comparator Amplifier ..... 266,295 
Differential Input Oscilloscope ......... 243-261, 
266,287 340,348 
Differential Amplifier, Dual Trace ............. 296 
Differential Probes ......................... 437 444,455 
Digital Analysis Mainframes ................... 64-69 
Digital Cartridge Tape Recorder .............. 131 
Digital Counters ...00........ 275,360,374 
Digital Delay 20.00.00. 274,387 
Digital Delay Oscilloscope .......... 243-261 ,274, 
340,387 
Digital Development Instruments ............... 60 
Digital Generator/Inserter |... 164 
Digital Input/Output Card oo. 371 
ee 60,387 389 
Digital Multimeters 
Oscilloscope Coupled w/Temperature .... 276,322 
DMM Oscilloscope ............. 76,306,309,315,317, 
321 363,382-384 
Digital Photometer/Radiometer ................ 417 
Digital Plotter, Interactive ..........000.0..0........ 136 
Digital Prescaler 2000.00... 363,376 
Digital Readout Oscilloscope ............ 236-261, 
287 ,293,303-309,315,321,340,350-352 
Digital Servicing Aids ............... 75,158,387 389 
Digital Service Instrument ................ 75,80, 158 
Digital Storage Oscilloscopes .......... 299,340 
348,350,352 
Digital Storage Spectrum Analyzers ....... 218 
Digital Sweep Generators |...........0.00......... 207 
Digital TOOIRE scccccsnnccnsacascecimmnacn 152 
Digital Voltmeters ................0.......... 363 ,383-384 
Digitizer Amplifier, Waveform ................... 293 
RIND «sicssicicceeapebiepenehatiabmapeiti 336-352 
Digitizer Time Bases ............................. 347 349 
Digitizing Oscilloscopes. ...................... 336-352 
Disc Storage Memoty ..........................0665. 132 
Disk, 10 Megabyte Hard ow... 110 
Disk, Dual Plexbinle ..............::ccccsssseceeescssteees 110 
Display FOMOuel séssccccccisscrcrmamanwass 63 
DIRE THIS pscccccemsnnscanneanwn 104 
Displays (CRT) 
BS IENG SUOPEIC: evn nencivccusrcnsnecsneasvcermessentexsees 144 
Color Television Picture ....................:0004 mee 
IY ennccuncerssvicsiasnmauesennmnacvesionoumennninnss 185 
Computer .......... 97-100, 104-109, 122-125, 144-145 
FU CIOS | ocnccsnrnnnvennvenenvensnecananioerinens 140,185 
EPMO aces tchetcs cnsitnsnedendetacanarennid 141,185 
LB SONY ssc ciriintarncnnmande 145,182 
PVN easisiscisisscersnesictasccesxtteacccissneneerene) 141 
SD! ee re 140-145 
Portable Video lOSt: ssicsicsinciisicicsasnaien 175 
Raster SCAM, VIGGO x isiscssscincssiaasoncrsweanes 141,185 
PONS snoop cennpsiranrvenermencmnemnny 185 
HOGS DISMAY siscssssscavsisecssveccsses 126, 144-145 
Television Waveform .................ccccccseceeees 177-181 
RPE CIN wxsscesmnpenemanianentomninccaninenmangrsesi 179 
ere 140-143,179 
Distortion Analyzers |.........0....0....00.... 367 391 
DMM Oscilloscopes .. 276,306,308,315,317,321 
Dual Beam Oscilloscopes ................... 254,290 
Dual Beam Storage Oscilloscopes .......... 290 
Dual Time Base (Mixed Sweep) . 271,273,297 
Dual Trace Amplifiers ..... 264 281,289,294 297 
Dual Trace Differential Amplifiers ........... 296 
Dual Trace Digital Storage 
OCTIORBOBG: asses essissssvecisnceorvnrccsaeernevees 350,352 
Dual Trace Oscilloscopes. .................. 243-261, 
284-295, 298-315,318-326,340,350,394-397 
EVONtE DOGS oc 2iussssciconmaraucamonsacusies 274 


Extender, Multifunction Interface ............ 369 
F 
RI ceniersirecinesnnieregiercienessietenntietemntasatictciiesteh 459 
Fast Rise Pulse Generator ... 282-283,385-387 
Fast Transfer Storage Oscilloscopes ..... 321 
Fault Locating Cable Testing ............. 148-150 
3g.) 437 443 
Fiber Optic Cable Testers 2.0.0... 148 
cg, OT 131 
File System, Multiuser ........000...0.......0.0..... 132 
Filters 
Bandpass/Amplifier ............0...0..00ccccceceeeecsees 393 
CTE, LANE nrecemcocoreremnnnenendannreer 461 
+) 2 ee ereneree 461 
Flexible Disk, Dual ............0......0...00..00000005. 110 
Floating Measurements (Isolated) ... 433-436 
Formattare, DIQGIOY: sssssissscsisscccnisacasceccievns 63 
Four Trace Amplifiers ............................... 294 
Four Trace Oscilloscopes 2.0.0.0... 303 
Frequency Counters ...................... 275,360,374 
Peneton GaIG® sisiicniunnmnansancaasnes 369 
Function Generators ...................... 365 ,378-381 
G 
Gate Array Layout System ........................ 114 
Generators, Signal 
PUNO ARID oascaninisensoncinnnssnnnnesvannaexaressnnes 367 390 
INL aicccricirnsnsesnitcninsnininsisoasemann gaat 398-400 
Constant Amplitude .................0:ccccceeeeseeeeeeees 400 
Digital SWOOD: sissssscesicccccssssssssvizzcsazrcassoessssenis 207 
Fast Rise PutSe  ...isccssssssscseseseeves 282-283 385-387 
pepeten SSS NSA RRASTELEAAEST TIERONE RARE mabe 
PV POQUONION ssccecsecisscsemsnmxnncrermnmannnms 
NTSC ssgeavvaeen ‘ SR VEEN emeRaaNeENNEES 189-195 ,200 
PAL-2700 PALE scccscsnveccaorrouvecceneceens 189-199 
eae 282-283 386,387 
i ree 378-381 
FI sreiiertinniennenitenenneunintenesnnmaninnsnninniats 381 
Pe IID? secctensinsniassiniiecinceespinsunanibicnsasiniinmescitonen 401 
SECA cssnsiwencnsnseswsscrausnaneveorrestuxsencononingeevennniyss 197 
SIMQEWAVE ooooeoocccccccccecccececeseceenseeeenseeees 378-381 ,401 
SQUAPEWAVE oo... eccceccccccsecnseesesesenseeeeesereeeeeees 380 
TElEVISION SYNC ...........cccccceecceeeseceesesceeeeseeeeneeees 189 
Television TeSt ..........cccccccccecseccesseeeeseeeeseeees 190-198 
ITEP III scccrsesrscsnsiaseiniansinnieseineiinanisamanininiatasniaintd 400 
TRUITT s<scnsosrsnsntasasisesbiinteiiieeiiii 223 
SIUIIIOTIR : cicnicinsnreigicicansiditinaitinticibiovemndinatiaamibidei 380-381 
GPIB Products 
Ai to D Connmente@e’ siisicsssnssscscccssscsacseraanananssssis 370 
AuciO: Test SYSIOM sssiscnsiscssniniassnnccn 32,367 
REINS. ssesssvecennnicacsmumnsyrermamseecpvsimmmuawevenenre 35 
Calibration Generator ....................005. 33,398-399 
eo, re 28, 128, 130,331 
Counter/Timers ...........ccccccceceeeeeees 33,360 361,375 
EPR Fi PII GOE: ss recergssvsncsresxevercasienccunaannnesie 33,370 
DeSkKIOD COMBDUICTS  .c.ssccsiiccssoiissassssvaccosseces 34,122 
DNA MUITCIOR soeciiscnscsvccereenssrennscacnncancennve 33,382 
Digital Plotter, Interactive X-Y ........ 35,136 
Digital Storage Oscilloscope ............. 31,299,340, 
348,350,352 
DTT ZEG: ....rereesuzrenrnnensnrrsvannnneneantonnesenns 31 336-352 
Digitizer SySteEMS ............ccccceeteeeeeeee 32,353-357 
Digitizing Oscilloscope ................ccceeeeees 31,348 
Distortion AmalyZer ................ccccccccescesseeeeeees 32,367 
cS eee ee mee 35,132 
File Management System ................0:0008 35,132 
WNTACE  seicesisssciccssicenascianenesiecaniianasuineeasiaass 35,369 
LOGIC ANGIZE sscissiccssaccnmmnncnnnanans 34,58 
Multiplexer .........00..ccceccccceseceeeceseeseeseeneeens 35,354 
Power Supplies .............00.0cccceeeeeeeeees 33,366,388 
AP SCAT sccnsssecncsmnccomaainasvnasrenwen 33,372 
SpectruM ANAYZELTS ...scssscisevecssververseass 35,211-216 
Waveform Processing Oscilloscopes ....... 31,340 
Waveform Processing Systems .......... 32,353-357 
GPIB Reference 20... cceeeeceees 25-35 
GR ACCESSOFIES ooo 458 
Graphic Computer Terminals .............. 96-100, 
104-109, 122-125 


Graphic Units, Interactive ..................... 
Graphics Processing Unit, Local 


Graphics Products, Computer 
(see Computer Graphics Products) 





Graphics Software Library ................. 
Ground Adaptors, Probe .......................... 
Ground Isolation Monitor ..................... 
Ground Leads, Probe 0.0.0.0... 
H 
Flare Cony Ute isiskcccseseasssscssconsncranan 
Hard Copy Video Units o.oo... 
Hard Disk, 10 Megabyte 0.00... 
High Brightness Monitor ........ sssibeecsiciiaiaiiittin 
High Current Transformer ............ 
High Frequency Oscilloscopes .......... 
301-309, 

High Frequency Signal Generators ......... 386 
High Gain Oscilloscopes ....... 236-261 284-292 
High Resolution Monitor ............... 141,182,185 
High Resolution Color Storage Scope .... 292 
High Voltage Probe ........... 384 433,435,437 454 
PII: SII sc pncreinsicesentnipincticcsteityearpeimiinsinetini 461 
Housing Accessory, BNC o.oo... 458 
l 
Image Forming Module |... 135 
Imnantinig ROCOTION a .sicsssssiscsssuncvjacransseecsanss 139 
input Adaptors, Cable |... 458 
Input/Output Card, Digital .......................... 371 
Sh Lee ee 164,198,200 
instrument Carts, Mobile ..................... 431,432 
instrumentation, Programmable ........... 25-35, 

211-215,337,342-346,353,356-372 
instrumentation Systems. .................... 353-357 
instruments, Digital Service ............ 75,80, 158 
instruments, Digital Development ......... 60-87 
integrated Circuit Curve Tracer ................ 414 
integrated Circuit Test Equipment ........ 91-92 
Integrated Counter/Timer/DMM 
ee 308 
Interactive Digital Plotter .............000000000... 136 
interactive Graphic Units ....................... 96-125 
interface Extender, Multifunction ............ 369 
Interface, Programmable Multifunction .. 369 
isolated (Floating) Measurements .... 433-436 
L 
Lab/Portable Instrument Carts ........... 431,432 
Latches, Dig ssiicccscosccancmoxassnnsen: 60,387 
ee 458 
Leads, Probe Ground oo... 456 
Library, Graphics Software ................ 114-121 
Light Piters, CAT ccscscascicmnsncasnce 461 
Light Measurement ..................0.0....0... 417-420 
Local Graphics Processing Unit ............... 101 
Locator, Cable Fault .............0.0.0..0.... 148-151 
LE AMIE osieicicrntirimnnnnanammuninans 60 
LOG PIODS asssicsscsicianscamenmcavonansss 84,445 
Logic Triggered Vertical Amplifier ........... 268 
Low Frequency Oscilloscopes ......... 284-297, 

310-319,323-326,395-397 

M 
Mainframes 
Color. Digital ARGINGIS: 6cisisccssassvarcecccosvenqeows 64-69 
General Purpose Instruments .................. 402-403 
UNS PATIL oxensnsravnnnnnerenn eeitiaitnsteinkentnsXxsentheees 70 
Se | 372 
Measurements 
PAINS: WIIG i cecnnnpscsteciunssicnpenniutanitimastaeccnin 168 
ICE secitenternennceniniotone 276,295, 382,392,437 447 
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Isdlated (Floating)  aisiscssiisessscsscsssrnssiscsnsicazee 433-436 
LINE: ssssiavssscivnnasisacsavieoxixeeecauasiciia cavonnssnnicensas 417-420 
Mechanical TransSGucef’s ...............:cccceeceeeees 286 
TORMDOIRUNG: secssisscswsrccccsizcicnssesnssaneoreess 384,444 
Memory Card, Programmable ................... 370 
Memory, Disc Storage |... 132 
Maoh Filtera, CRT sicicisssssssisccisssssssisssecaccicczes 461 
Metallic Cable Tester .......0.......0......0000... 150 
Microcomputer Development 
PUIG, sr cerisencsvceneeseccsennnenoecenicamacsentencccon 45-59 
Microprocessor Support 
OCIS: AIVGIVEONS ccscsiccssssisasctcssssincnaesionttaxcsesiseen 82 
Microprocessor Development Products .......... 45 
Personality MOdules ................:ccccceessseeeeeeseeeesees 81 
Microwave, Spectrum Analyzers ...... 209-218 
Military Designator Oscilloscopes .... 252,312 
Minicomputer Based 
Signal Processing Systems ....................... 356 
Mixed Sweep (Dual Time Base) 
ORCS RCCNGS i vissiecicesccnmxcanen 271,273,297 
Mixers, Waveguide |... 214 
Modular Probes .......00.00.0.....0e 450-453 
Modules, Data Acquisition ........................... 66 
Module, Image Forming ............................... 135 
| ee 149 
Monitors 
ESIC SHOTS essccccccccsesccsesstsccacrenssincxecncczrers 144 
Color Television Picture ..............cccceeeeeeee 182,184 
Colon Dist blay isssisssscsescrc rcp cesses 185 
Computer .......... 97-100, 104-109, 122-125, 144-145 
HON ENONINGSS ciscsisnscasisininvenvases 140, 182,185 
Hi: RESOUMION a isciciosssccrcczescusvvescenavsvess 141,185 
Le SORGGEY csscusecsecesssessucrserestamnsesceayeese 145, 182 
NORSTONEIIG 06s cccscescearmnasseumenunaarsnmenes 141 
CRUE <ccteiatininpiatantinmeniieaiaiinetsiprenegtemti 140-145 
PORBOM VIGGO TOS! sesccscseareanccenvenasndsseneawainens 175 
Raster SCAN, ViIdSO csiccvscivccsssccesvevasesssrscess 141,185 
ee MSRM incense castes 185 
SUNOS DISNEY: onicnvcccorssxvennearsenenesen 126, 144-145 
Television Waveform ............c.ccccccccescceeeeeeeesenes 177 
MECIOR DIBOIRY esccsscesvoncceascexessnearoaternssssnestesennsves 179 
VVEVETONTY VOCUS csconcecencnnannesrnnrnvrenevarneenepriessens 159 
Pi Mec aula ani eh emai intonicoeeetamsinunai 140-143,179 
Mounting Adaptors, Camera ..................... 425 
Mounting Dimensions and Adaptors ....... 460 
Multimeters, Digital (see Digital Multimeters) 
Multimode Storage Oscilloscope ..... 232,251, 
256-259 321 
IEEE vinesvingrsnnrniccmeennienninnenintnninnnienemnmeessn 354 
N 
N Connector Cables and Adaptors ......... 458 
Network Analyzers, ROM Packs ....... 154-157 
Noise Measurement Set, Television ........ 201 
NTSC Generators ................0..00..... 189- 195,200 
O 
OEM Products... ce. 140- 145,430 
Operational Amplifier ..................0............... 393 
OO 367 390,401 


Oscilloscope Amplifiers 
(also see Plug-in Units) 


Oscilloscope Calibration 


CUIIUG sccscxreeccesiicccexnctcresainusins 398-401 
Oscilloscope Cameras ......................... 425-430 
Oscilloscope Carts 0... 431-432 
Oscilloscopes 
Battery Operated ooo... ccc ccccceeecceseeeesseenees 298 
Calibrated (Mixed Sweep) ....................... 273,321 
Color Storage .............cccccccccesseceeecesseceeseceeeneeeees 292 
Computer Controlled ...............::cccccsccesreessseses 353 
Counter/Timer/DMM ................ccccccccccsseeeeeseeeees 308 
Coupled with Temperature ................0..... 276,322 
CRT Readout ............... 236-261 287-288 ,291-293, 
303,340,352 
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Delayed Sweep 
287 ,297 301,303,306, 308, 314, 321 340, 350 

243-26 1,266,287 340,348, 
243-261 274,340,387 
236-261 ,287 ,292,293,303-309, 
315,321 ,340,350-352 

336-352 


Differential Input 
Digital Readout 


eee eee eee eee eee eee eee eee ee ee eee eee ee eee) 
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243-261 ,284-295,298-315, 
318-326 340,350,394-39/ 
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Dual Trace Digital 
Fgh eer sueyrenrgeneememecenimininecez 

|. ae 
High Resolution Color Storage 292 
Low Frequency dae a 
Military Designator AN/USM 281C ! 
Military Designator AN/USM 425 
Mixed Sweep (Calibrated) 
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si 581 584 Se 
301 308,319,350, 394-397 402-403 


Seeing Plug-in 
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Reference Information 243 

Variable Persistence . 256-257 259-261 ,288,321 

isi 273,321 326, 350 
394-397 


353- 
243 254,284 292301 315, 
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Waveform Processing 
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PAL and PAL-M Generators 
Panel Plug-in Chassis, Blank 
Patch Cords, Leads 
Pattern Generator Probes/Modules 


Performance Analysis 
(Software and Hardware) 


Photometer/Radiometer, Digital 
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General Purpose Instruments 


Plotters, Interactive Digital X-Y 
Plug-in Carrying Cases 
Plug-in Chassis, Blank Panel 
Plug-in Storage Cabinets 


Current Probe Amplifier TUYT LETTE TUT TET CL TTA ee 
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Delayed Sweep Sampler 
Delaying Time Bases 
Differential Amplifiers 
Differential Comparator Amplifier 
Digital Counters 


Tee eee eee Pee Pee eee CeCe eee Cee ee eee eee eee 


Digital Multimeters 
Digital Prescaler 


Digitizer Time: BeS0S: issiccsscssciisscicesssesissscces 347 349 
Dual Differential Amplifier ....................0..0.0. 296 
Dual Time Base (Mixed Sweep) ....... 271,273,297 
Dual Trace Amplifiers .......... ,281 289 294 297 
Die Trace DRGRIGAL sicicssscscescsccssrecvecneqeas 296 
a, aaa 265 
FOU THRACE: AMONG acessicsscnrvesscsvssccasossczrravceses 294 
Logic Triggered Vertical Amplifier .................. 268 
Operational Amplifier .................0.:ccccccceeeceeeeees 393 
CCT ING oo ccceieicssixnnnnnesccracenosnsnnsns 367 390,397 401 
Oscilloscopes ......... 236-261 ,284-293,390 395-397 
Power Supplies 

0 to 20 V Variable ooo... cecceeceeeeeees 366,389 

FOF PRIG-H UNIS .......nrerrscreeenreeesessesesssees 402-406 

Programmable ................ccccceccsescesceesseeseeeees 366 
Programmable ............ 25-32,337 345,347 358-372 
Programmable Distortion Analyzer sesiaasaicheesats 367 
PRENTICE, ss sssivnceassnasscachoancsvinnndtens 378-381 
Rate/Ramp Generator .....................:.0000. 378-381 
RF Sweep Generator .................c0::cccccceceeeeeeees 401 
Sample/Hold Digital Voltmeter .............. — 276 
ae BIG cccccvccciapsnvonnrsnancgnnnvnmcmsncaies 277-283 


Sampin PIBBS ssscsccaiescurernccomuaacmvanns 282-283 
Single Time Bases ........ 270-273,280,289,297 349 
ae theca Amplifier .. 263-267, '279-280,294-296 


penn PGBINIONS  ccicsnsncmmastansnas 217- pos 
naptig Ganunion 223 
Universal Counter/Timers ..............000ccccceecceeeees 275 
Polarized Viewers 22.02.0000... 461 
Portable Instrument Carts, Lab ................ 431 
Portable Oscilloscopes ........................ 298-326 
Ptbi Oscilloscope w/DMM Temp ............... 321 
Portable Oscilloscope Power Supply ...... 313 
Portable Spectrum Analyzer ............. 210-216 
og A 458 
Power Divider, SMA (3 mm) ....................... 458 
Power Supplies 

O16. 204 VERE icinamnnsencoamne 366,389 
PSCGMOY ccamemccmniamacnanans 443 
BQUBIY: cisicwasmncannncccmmumsnranmmmnxonmn 405 
for PRI CHING sssssicsccssciresscmevacansseavencexans 402-406 
PORADIO OBCMOSCODG | cceiisssssnccepscssssnszesesersners 313 
PIODIGININGING: sesscsiscnccnssmasssemanmnunenwecs 366 
Preamp Amplifier, CATV ............................. 224 
Preamp, Spectrum Analyzer ..................... 224 
Preecaler, Dita sssiccsiscicsissseisisscccsanizerss 363,376 
go 135 
PI RING: a ercsecccresicesnnsstrnnncertxaneninxennericanins 458 
Probe Amplifiers, Current ................... 392,447 
Probe Chart, Recommendecg .............. 439-441 
Probe Ground Leads .....0.20...0..00..000n. 458 
Probe Grounding Adaptors ........................ 458 
PIONS TOO. astcssecccnccincnunnnncarauian 456 
Probes 

Ue een 456 
SIIINTE ccniriepiasiiinsepiescnieaneipinaiiaiiniimeaihdeatian 437 442 
BITTE, stnicsiicneiansipnsienichinetnnenntileslehetiinitseiieeabassiinmtiiatiianii 377 
BE estccetanicinsinisitiiaiienetaitinietentgneten 392,437 447-449 
DRT AGCHRSHION oo ccciccccesesscconsrsecoancasssnrernessnsvasses 84 
Differential oo... ccccceeeeeeeeeeeeees 437 444,455 
Digital Photometer/Radiometer ............... 418-419 
Environmental o..........0ccccccccccccceceeeeeeeeeeeeeens 445, 446 
G4 oe ihe, ee 437 443 
PRC AMTIIT: ssucnicaiconennsvenncexmnsixanneningerscncenenson 392,447 
High Voltage ...................08 384 433,435,437 ,454 
SO iid 84,445 
BNI ais hG Nexis ince tine artnet ndibeaiicaaatabias 450-453 
Pattern Goren siccicsssiciessccvsicevaiesicsavaviesscenns 84 
7 Recommendations i ere tare aerate 437-441 
TEMPCFAtUle oooncccccccccssssssesseeeessseeee 384,444,445 
SEONG masccsncaniannasemnesnais 440 
VONBIOG: sisssscsccesssciscsiaraansoamaiws 437 444-446 450-455 
WOId HOCOGIZE! sicescecscsusessiveseasevsscursvereraces 84,439 
Programmable Instrumentation 

(see GPIB Products) 
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Probe Stiud COVOID : wsicscenscisscessrssvnneanunvee 461 
Pulse Generators .................... 282-283 386,387 
R 
ET 460 
Rackmount Model Instrument Carts . 431-432 
Rackmount Oscilloscopes .............. 246-251, 
254 258-259 286-288 290-291 ,301-305,319 
FR GOAT RIED oesicnescsncscicsisnerssaccrasvess 378-381 
Raster Scan Display Units ................ 141,185 
Raster Scan/Video Hard Copy Units ....... 134 
Rate/Ramp Generators ....................... 378-381 
Fe RINE ticesiccdeticacenctenainemnirintaniareninnis 401 
Readout Oscilloscopes, CRT .......... 236-261, 
287-288,291-293,340 
Readout Oscilloscopes, Digital ........ 236-261, 
287 ,293,306,315,32 1,340,350 
Readout Plug-ins, CRT 0... 267 
Recorder, Digital Cartridge Tape ............. 131 
Recorder, Imaging ..............................00.. 139 


Reference Information 
see Comparison Charts) 


mera Recommendations ..................... 422-425 
eb) rr 230 
i ae 336-352 
General Purpose Interface Bus ................... 25-35 
Modular and Integrated Oscilloscopes .......... 227 
Oscilloscope Specifications ...............0.0000 227 
Probe Recommendations. ..................0. 437-441 
Sales, Ordering, Customer Support ............ 36-42 
Sampling Applications ........................0.. 235,278 
SHI PIDOSOINND aicisicaiissccriivesscsannaccassyrevireisaas 353 
SHAS CUGNIYG: cacessasiveosiovescansiosstitiannsyenrenivsuna 231 
Waveform DigitiZers ooo... cccececccceeeeeeeeeees 234 
Reflectometer Cable Testing, 

TNO DOMAIN 'sisscssissicccsiasccsrcccrreccesorresaices 148-150 
Refreshed Alphanumeric Terminals ... 95-130 
Re ID icine ssitenicsnaceuiainitiisennceiasanliaieenaeaiasi 384,446 
RGB Color Monitors ............................. 141,185 
ROM Packs 
DeSKIOD COMBOS ssissiisccsivesscsisrmnvmaseseen 116 
Network AnalyZefrs ...............0c6cccccseeeeees 154-157 
Ruggedized Oscilloscopes ................. 252,312 
Ss 
Safety (Isolators) 00.00.0000... 433-436 
Sample/Hold Digital Voltmeter ................. 276 
Sampler, Delayed Sweep .......................... 281 
Sampling Accessories ................. 279-282,387 
Sampling Decision Tree ..............0.......0.... 278 
Sampling Heads Plug-in Units ........... 282-283 
Sampling Plug-in, Delayed Sweep ........... 281 
Sampling Plug-in Units ......0................ 277-283 
Gerrmrgrllarey PLOWS esses ccsissessesssssscccssareccersises 440 
Scanner, Programmable ............................. 372 
Scanner, Programmable Low Level ......... 369 
SCOPE-MOBILE Carts ® 000. 431 
Semiconductor 
Automatic Test Equipment ................. 88,327 353 
CANE TIRCOND x scscasincarssccscnscnormnananncusenns 407 
Servicing Aids, Digital .............. 75, 158,387 389 
Single Time Bases ................ 270-273,280,289, 
297 349 
Sideband Analyzers, Television ........ 219,224 
Signal Generators 
PI SIND sieeve riicunsiicaictasiprainicanetwivewsssiniunibis 390 
OU, aiid clinical acelin ah leareas 398 
CONSENT ARTEIIOS os seceseciisnscvissersvesacisanrnseieses 400 
EI IID icin snichinisicsicccinninsicinenssaiaiionsinnsaccinlts 207 
Fast Rise Pulse: scssisissisccescscsccssness 282-283 ,385-387 
PRGIOTIONY: sec ssccussaraxrmsyessrieonccecuiuurcanvatons 365,378-381 
fii PRY cess vessessnuvercciquastsswasiimisnyevaneeneiars 386 

POLS -ciinsos euevuntbunteucanvovucupauamasssaiaaiiiis 189- 195,200 
ey 2 | 189-199 
 _, een eer 282-283, 386-387 


PROGINS issssccnscannssnssvansscvesscsnasinrcancssansnaaveuvenss 378-381 
Rate/Ramp . SbscSuaeSVESNRG NER RSRSBRANARRURESAKAIAUENERRSIOINERS 381 
FULs COIIMBIN  ccsssccccssscccnccscacanasaasisaanacceuesganausanen pid 
ECON ssssnssnccvessscasspesmsansiannaaraseueenetuncmanumans 
INNIS: sscssravsarcxscsninnnnnmceenmsiecmaieliites 378-381 401 
ae rag EEE 380 
IIR SAG is ccranssinioniniaccaineds 189 
Television Test Signal .....................00000 190-198 
Co a eee ere 400 
HOGS cicemueimnncmcienipmascim, 
ese 380-381 
I II vise sctasrctnensicncspsssicterestmcamaccon 449 
nal Processing Systems 
ecrancae Based slieinanauaiacassininuaneuanesyats 356 
Desktop Computer Based ..................0... 353-357 
Shea, TY COMPO Owes: onsccvisscnsssssccesessssnsesssnes 202 
Single Trace Amplifiers ......... 263,265,280 ,294 
SMA (3mm) Accessories ....................... 458 
eG ee eT 416 
Software Development Unit, Multiuser ... 57 
Software Products 48,114-121,170-174,353-357 
Spectrum Analyzers 
et | ee ee ee 225 
ee SUG csiisssscesuscncozarvescarsss 217-218, ely Le 
Pe ais sumsimeshispiapen ieee eal Rt eit 210216 
;. ee Se 
PRORIRITITIING sscsicerseecztscoersonanroie 211 518 
Storage 
ee | ee 460 
Display MONIOFS .o...cccccscecssseseesseeseseceensvee 126,140 
ZectoLicoen Cole (iia namseabmneeTa Me: 
A ADEIOG CASI | wecsketcccciecseccsevaperancassosssssics 
Oscilloscopes, Dial sahseineiamadieiit 299 340,348,350 
Oscilloscopes, DigitiZIng ...............006 336-352 
Spectrum Analyzers, Digital ...........0...0cce 218 
Sweep Generator, Audio ............................ 390 
Swept Frequency Systems ....................... 223 
Switch Controller, Programmable ............ 372 
SEIN, HIN, sisi icesiissisescaanasnsinnnnsnacascensds 372 
Sync Generator, Television ........................ 189 
CI sitsitscoccrnweragemninanies 162 
Systems 
PI FON icnennicansneneainn: 88,353 
ee: ee 353 
Desktop Computer Based ..................cccceee. 357 
i Spee eR 112-121, 128-130 
Programmable Audio Test ................ scanssasiestes 367 
SWOOR FROGUONICY ssiiisitisisiincecsscssccesesccavisianscace 223 
Test and Measurement ................0.::0.06 327-406 
i 
Television Products 
Automatic Video Correctors ..............cccccc. 202 
Automatic Video Measurement Set ............... 168 
CET PRI ecscsccnessiianspcscticcwccinenitonenaes 206 
Color Picture Monitor ............:ccccccssscssceeees 182,184 
Comb Decoders, NTSC/PAL ...............:c000 185 
CE I accnceiubaoreercuamasneemuetsaucaniies 203 
Digital Sweep Generators ...............0cc cece 207 
Noise Measurement Set ..........0.....c cece 201 
CHOCO OIIING  sasscssnsininsianrsnacinnenvcs 273,321 326,350 
SHIGE ANGIZONS ossccsssssscscissesessesseseseen 219,224 
RN CONOIIIG sascieriis corcrscarnresvesncinevecnsaansins 202 
STS GON ANONS ssi sissisiassscasccsssesereascscenssaesvasas 189 
SWNT WOINLON cissccsctnsstiansasnanerenssasceinssonoensenteese 162 
WOR RROIMROR siiiscesisis saccnsrinnescaxscavsannesswanvavstizens 175 
Test Signal Generators ..............:cccccneee 190-198 
VOGCINSCODGS sesssinsscsecssssvsnessssieues 159, 175,179, 180 
WITS WUROFOING sisssisiscnsssssccazesssssascnsensy 164, 198, se 
WVRVGTONE WAOTWRONG assssccsssisscacssssirsessasesizivaniess 
Waveform/Vector Monitors ...................... 159, 17 
ee eee 141-143,179 
Temperature Measurements .............. 384,444 
Temperature Probe ....................... 384 444 445 
Terminals, Alphanumeric .................. 95,97-109 
TINE Ae cncnaxneennnnenmnnis 123 
Terminals, Color Graphics .................... 96-100, 
104,107,125 


Terminals, Display ................... 97-100, 104-109, 
122-125, 144-145 
Terminals, Graphic Computer ........... 97-100, 
104-109, 122-125, 144-145 
Terminals, Refreshed Alphanumeric ......... 95 
Terminations 
Ee eee es ea eee nN 458 
ech eihhhecicesennteneiiahinaesaies 458 
LE ,| 458 
Test and Measurement Systems ...... 327-406 
Test Equipment, Communications 
(see Communications Test Equipment) 
Test Equipment, IC ooo... 91-92 
Test Monitor, Portable Video ........... 159,175 
Test Signal Generators ....................... 190-198 
Test System, Automatic ........................... 88-94 
Test System, Programmable Audio ..... . 367 
PROCS, COUN sasisesniissicaiccaciccccissivessticxcanes 152 
Testers, Fiber Optic Cable ...................... 148 
Testers, Metallic Cable ............................ 150 
Testing, Cable (see Cable Testing) 
Thermal Readout ..................... 276,322 ,382-384 
Time Bases, Delaying .... 270,272,281 289,297 
Time Bases, Digitizer ........................... 347 349 
Time Bases, Dual (Mixed Sweep) .......... 271, 
273,297 
Time Bases, Single .. 270,273,280,289,297 349 
Time Domain Refiectometer, 
oo freee 148, 150 
Time Interval Counters ................. 275,360,374 
Time Mark Generator |... 400 
(re 456,457 
Trace Recording Cameras .................. 422-430 
Tracking Generators 200000000000 223 
TRIED iiss escasssces sisresnncesccsceancscageasaasasss: 286 
Transformers, High Current ........ 392,447 449 
Transistor Curve Tracers .................... 407-416 
Transient Digitizer 0.0... 342-347 
Triangle Gemerators 220.02... 380 
U 
Universal Counter/Timers ................. 275,360, 
361,374,375 
Vv 
Variable Persistence Storage 
Oscilloscopes ............. 256-257 259-26 1,288,321 
Vectorscopes ............ 159, 175, 179, 180 
Video Corrector, Automatic ...................... 202 
Video Hard Copy Units |... 134 
Video Monitor, Raster Scan................ 141,185 
Video Test Monitor, Portable .................. 175 
Viewing Hoods and Accessories .......... 461 
VETS WiSOTIONS sisitessccesscssssexaeiesss 164, 198,200 
Voltage Probes. ................. 437 444-446, 450-455 
Voltmeter, Ac RMS Digital ..... 308 363, 383-384 
Voitmeter, Sample/Hold Digital ............... 276 
W 
Waveform Digitizer Amplifier .................. 293 
Waveform Digitizer, Programmable . 342-347 
Waveform Digitizing Instruments ...... 336-357 
Waveform Monitors .......2...0. en. 177 
Waveform Processing 
Oscilloscopes ........................... 353-357 340-341 
Waveform/Vector Monitors ................. 159,175 
Waveguide Mixers 000000. 214 
Word Recognizer Probe ........................ 84,439 
Writing Speed Enhancers, Camera ......... 423 
X 
Be I scccteensssiccitntiasiemeniitcasinssil 141-143,179 
i ee eee 136 
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TEK figexnonen 


Type 

AA 501 

AA 5001 
AM 501 
AM 502 
AM 503 
AM-6565/U 


AN/USM- 
281C 


AN/USM- 
425(V¥)1 
A6302 
A6303 
A6901 
A6902A 
BP1 
CG 5001 


CG 551AP 


CT-1 
CT-2 
CT-3 
CT-5 
C-28 
C-30B 
C-31B 
C-5C 
C-51 

C-53 
C-59A 
DAS 9109 
DAS 9119 


DAS 9129 
DC 5009 


DC 5010 


DC 503A 
DC 504A 
DC 509 


DC 510 


DD 501 
DF1 

DF2 

DL2 

DL 502 
DM 44 
DM 501A 
DM 5010 


DM 502A 


DP 501 
FG 501A 
FG 5010 


FG 502 
FG 503 


FG 504 
FG 504T 


FG 507 
GMA102A 


instrument Description Page 
Distortion Analyzer ................... 391 
Prgmb! Distortion Analyzer ..... 367 
Operational Amplifier ............... 393 
Differential Amplifier ................ 393 
Current-Probe Amplifier .... 392,447 
Amplifier PlUg-IN ............cc 252 
Ruggedized 

OBCMOBCOIG: sis isinslccseciacenasanene 252 
Portable 

OscillOSCOPE ...............ccccceeseeeees 312 
Current Probe .............0000. 392,447 
Current Probe ................... 392,447 
Ground Isolation Monitor ......... 434 
PMU ssccseisssessceticcxireccimziensens 435 
ERUIOCY FPOEAG icvenscsnrrniciesnsesonnres 161 
Programmable Oscilloscope 
Calibration Generator .............. 398 
Programmable Oscilloscope 
Calibration Generator .............. 398 
Current Transformer ................ 449 
Current Transformer ................ 449 
SHQNA PICKON ....scsccsicssicsscccccscss 449 
Current Transformer ................ 449 
Oscilloscope Camera .............. 430 
Oscilloscope Camera .............. 427 
Oscilloscope Camera ............... 427 
Oscilloscope Camera .............. 426 
Oscilloscope Camera .............. 428 
Oscilloscope Camera .............. 428 
Oscilloscope Camera .............. 429 


Digital Analysis Mainframe ... 64-69 
Digital Analysis Mainframe 


(ATE Version) ..............0.0.0006+ 64-69 
Color Digital Analysis 

DAGMUVETONTIG: ascisicscccsssccsescicccassscs 64-69 
Programmable 135 MHz 

Universal Counter/Timer .......... 361 
Programmable 350 MHz 

Universal Counter/Timer .......... 360 
125 MHz Universal Counter .... 375 
100 MHz Counter/Timer .......... 377 
135 MHz Universal 

Counter/Timer .........00000ccccccees 375 
350 MHz Universal 

CORIO TRTIOE  asiivicrsccwesircavasecscsss 375 
Digital Delay siissisissssccsccscccsaccassss 387 
Display Formatter ....................... 79 
Display Formatter ...................... 79 
DAE LERCH ..cssssssssnssesecerevvesssenas 79 
EEE LAND wscsinisnsascasoscvsnemevai 389 
Digital Multimeter ...............0..... 322 
Digital Multimeter .................... 382 
Programmable Digital 

Multimeter oo... eee eeeee 363 
Autoranging Digital 

CL a 383 
Digital Prescaler ................ 363,376 
2 MHz Function Generator ...... 380 
Programmable 20 MHz 

Function Generator .................. 365 


11 MHz Function Generator .... 
3 MHz Function Generator ...... 380 


40 MHz Function Generator .... 381 
40 MHz Function Generator .... 381 
2 MHz Sweeping Function 

Generator oo...o.oocccccccecc cece cece eeeeee 381 
Computer Display Module ...... 144 


Color identifies NEW products. 


Type instrument Description Page 
GMA103 Computer Display Module ...... 144 
GMA125 Large Screen Computer 

Display Module ....................0. 145 
J16 Digital Photometer/ 

FRINTON ccccesnnnstrinnesaiencssasnnnti 417 
J6501 luminance Probe .................... 418 
J6502 Irradiance Probe ...................-+. 418 
J6503 8° Luminance Probe ............... 418 
J6504 Uncorrected Probe .................. 419 
J6505 B26) cee 419 
J6511 luminance Probe .................... 418 
J6512 Irradiance Probe ...................-+. 418 
J6523 1° Luminance Probe ............... 418 
MERLYN-G Gate Array Layout System ..... 114 
Mi 5010 Programmable Multifunction 

es 369 
MX 5010 Interface Extender ................... 369 
M2 Sample/Hold Module ............... 276 
M4115B Computer Display Terminal 

Workstation ............0cccccceeeceeees 104 
OF 150 PROG OOS TFT: nncscevssccvsvnrsvsiens 148 
OS-245(P)/U Ruggedized Oscilloscope ....... 252 
PG 501 50 MHz Pulse Generator ......... 386 
PG 502 250 MHz Pulse Generator ....... 387 
PG 506 Calibration Generator .............. 400 
PG 507 Dual Output 50 MHz Pulse 

Os 386 
PG 508 50 MHz Pulse Generator ......... 386 

PG 508T 50 MHz Pulse Generator ......... 386 

PLOT 10 Graphics Software Library ...... 117 
PLOT 50 Graphics Software Library ...... 119 
PM 101 Microproc Personality Module .. 81 
PM 102 Microproc Personality Module .. 81 
PM 103 Microproc Personality Module .. 81 
PM 104 Microproc Personality Module .. 81 
PM 105 Microproc Personality Module .. 81 
PM 106 Microproc Personality Module .. 81 
PM 107 Microproc Personality Module .. 81 
PM 108 Microproc Personality Module .. 81 
PM 109 Microproc Personality Module .. 81 
PM 110 Microproc Personality Module .. 81 
PM 111 Microproc Personality Module .. 81 
PM 112 Microproc Personality Module .. 81 
PMA 100 —— Personality Module Adaptor ..... 81 
PS 5004 Prgmbi Power Supply .............. 366 
PS 5010 Prgmbi Triple Power Supply ... 366 
PS 501-1 Power Supply ................000.. 389 
PS 503A Triple Power Supply ................. 389 
P6006 eT 440 
P6007 0s ee 454 
P6008 BE PII: occoweqsitustiicnsinsansagecinaes 446 
P6009 1OOX PrODE .uicssicsccccscsccessscsennes 454 
P6010 Ce ee 440 
P6015 TQUO PHONG sw sssestrcicversencasusazcaes: 454 
P6021 CAMIENE PIGS | ceciisscissnnecmieeeves 448 
P6022 Current Probe ...............000cce 448 
P6028 Te FID siesta aaa 440 
P6046 FET Differential Probe. ............. 444 
P6048 NUS swsciitiesttiacnsincnicansnccaaat 444 
P6053B TO PUI secsteniviceseniccnsitiiceidiiee 455 
P6055 i Ee 455 
P6056 BE ARID csornensctiiitettteieisiiiasivitise 444 
P6057 TEM PID canicesisiscnesiaiiicsvnttiansecartin 444 
P6062B TOK OF TK PROG: sc ccicncscsiceecsexcen 455 
P6063B TOK OE TR POR saicccasicsvncenveinotens 455 
P6101 Fe PREMIER sicncsincnesibcc sittin 452 


Type 
P6104 
P6105 
P6106 
P6107 
P6108 
P6121 
P6122 
P6125 
P6130 
P6131 
P6149 
P6201 
P6202A 
P6230 
P6302 
P6303 
P6401 


P6420 


P6451 
P6452 
P6453 


P6454 
P6455 


P6457 


P6462 
P6601 
P6602 
SC 501 
SC 502 


SC 503 


SC 504 
SG 502 
SG 503 
SG 504 
SG 505 
SG 5010 
S! 5010 
SPG12 
SPG2 
SPG22 
S-1 


S-3A 

S-3220 
S-3270 
S-3275 
S-3280 
S-3295 


S-5 
S-6 
S-51 
S-52 
S-53 
S-54 
TDC 
TDC-1 


instrument Description Page 
VOROGS PODS oercccccrivesesmcaeyns 439 
TO PURE se ssssiccsaniccnscwnnaccssarcusanscs 452 
TOK PHONG. sissscsccsicscisessciccerececerss 452 
3 ee 453 
fe ae 452 
110) Gt oi (0) 0). 451 
0g 0 451 
5X Counter Probe ...........0660.... 377 
TO PIGS ecocicdcesneneus 450 
eh a se 450 
4. 453 
FET PROD: icisscccssscsassssscceasvssess 443 
FET PROD: ccsssccsscisicrccsscccsaccecess 443 
TOG PUIG scsveccocsseencasssemnessns 442 


Current Probe (See A6302) .... 447 
Current Probe (See A6303) .... 447 


LOGS PROBE: csencacccacsnercevssiss 84,445 
Word Recognizer Probe .......... 439 
go 446 
Temperature Probe .................. 439 
Data Acquisition Probe ............. 84 
Data Acquisition Probe ............. 84 
High-Speed Data Acquisition 
FAODS siciissscinicnnacenomnanans 
100 MHz Clock Probe ............... 84 
TTL/MOS Pattern Generator 

I ccinsisasciisscissiousitincurmnains 84 
ECL Pattern Generator Probe .. 84 
Pattern Generator Probe ........... 84 
Data Acquisition Probe ............. 84 
Data Acquisition Probe ............. 84 
Temperature Probe .................. 384 
Temperature Probe .................. 445 
5 MHz Oscilloscope ................ 394 
15 MHz Dual Trace 

OOSCHOB CIDE csinssnissronnscanse 394, 397 
10 MHz Storage 

OscillOSCOPE ...............cceccceceees 396 
80 MHz Oscilloscope .............. 395 
RG OSB ccnisacomvnnsaces 401 


Leveled Sinewave Generator . 401 
Leveled Sinewave Generator . 401 


8 ee 390 
Programmable Oscillator ......... 367 
Programmable Scanner .......... 372 
TV Sync Generator .................. 189 
TV Sync Generator .................. 189 
TV Sync Generator .................. 189 
Sampling Head ...................0.. 282 
Sampling Head ............0..ccce. 282 
Sampling Head ................:0004 282 
LSI Test System ................00.0. 90 
LSI Test System ..............0.00000. 92 
LSI/VLSI Test System ................ 91 
ECL. Test: SVSIG) sccccssisssssccssisxecss 93 
VLSI Test System .................0 89 
Sampling Head ....................0. 282 
Sampling Head .................06. 282 
Sampling Head .................0004 282 
Trigger Countdown Head ....... 283 
Pulse Generator Head ............. 283 
Trigger Recognizer Head ........ 283 
Pulse Generator Head ............. 283 
TV Down Converter ................. 203 
TV Down Converter ................. 203 
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Type instrument Description Page Type instrument Description Page Type instrument Description Page 
TDC-2 TV Down Converter ................ 203 1470 TV Test Signal Generator ........ 196 338 LOH APGINZON sccsccsssesixssnnvvonmnenss 76 
TD-1085/U_ Time Base Plug-in... 252 1474 TV Sync Generator .................. 196 380 NTSC Portable Video 
TG 501 Time Mark Generator .............. 400 148,R148 PAL TV Test Signal Test MONItOr ............eceeeeeeen 175 
™4 5003 ~—S— Three-Wide Mainframe ............ 402 Generators : sean asnaguvasesanaatersien 198 381 ie st eres Video im 
5006 iNicia Glaintrane 402 148-M, PAL-M Test Signal FASE MONON oes escecesee sees eeeetenenes 
been es _ a R1I48-M = GeneratOrs ooo... ccc 198 390AD Programmable Waveform 
TM 501 One-Wide Mainframe. .............. 402 Diaiti 342 
T™ 503 Three-Wide Mainframe 402 1480C TV Waveform Monitor .............. 177 MZ crevecceverscevescenseeneceseonrenices 
ones ee eeoree 1480R TV Waveform Monitor .............. 177 4006-1 Computer Display Terminal ..... 122 
Tw 504 Four-Wide Memirame —a 402 1481C TV Waveform Monitor .............. 177 =©4012 Computer Display Terminal ..... 122 
TM 506, Six-Wide Mainframes sasnensaennsees 402 1481R TV Waveform Monitor .............. 177 4014-1 Computer Display Terminal ..... 123 
RTM 506 Six-Wide Mainframes gnageotan 402 4482C TV Waveform Monitor ........... 177 4016-1 Computer Display Terminal ..... 124 
TM 515 Five-Wide Mainframe ............... 402 1482R TV Waveform Monitor sescmiens 177 4025A Computer Display Terminal ..... 125 
TR 502 Tracking Generators ................ 223 1485C TV Waveform Monitor .............. 177 ano7A Color Graphics Terminal .... 125 
TR 503 Tracking Generators 00.00.0000... 223 +«42«1485R TV Waveform Monitor .............. Tunas ByGtaN COTHOIEE sesienccxeracer, 331 
TSG11 TV Test Signal Generator ........ 190 1502, 1503 TDR Cable Testers .................. 150 4051 Desktop Computer ———— 128 
TSG12__—TV Test Signal Generator ........ 1990172 Programmable Test Fixture ..... 410 jana, SAMA TSPIUEE ascsanee, ‘0 
TSG13 TV Test Signal Generator ........ 191 1740 NTSC Wvfm/Vector Monitor... 159 eee 
: 1741 PAL Wvfm/Vector Monitor 159 4054A Desktop Computer éstivegiireceebies 130 
TSG15 TV Test Signal Generator ........ 191 ector Monitor ....... 4105 Computer Display Terminal 98 
i 1742 PAL-M Wvfm/Vector Monitor .. 159 P dcaniesiat linea 
TSG16 TV Test Signal Generator ........ 192 4107 Computer Display Terminal ....... 99 
TSG2 TV Test Signal Generator ........ 190 176 Pulsed High Current Fixture .... 411 Co 0; Terminal. 100 
177 Standard Test Fixture a. 412 4109 mputer Display Terminal ..... \ 
TSG21 TV Test Signal Generator ........ 190 "ff  — standard lest Fixture ............. sie Di Cerniieal 106 
) 178 Linear IC Test Fixture a4 oe seatnale—ouiic.dhbvailaeieariaaas 
TSG23 TV Test Signal Generator ........ 191 CRORE a TEL RSs cisesecennei> 4113B Computer Display Terminal ..... 107 
TSG25 TV Test Signal Generator ........ 191 1910 Digital Generator seeanneeennnnnnsen 164 4113830 -iter Dlapay Rinreinel 
TSG26 _—=TV Test Signal Generator ........ 192 _ 1980 phat A prcrthiee ae - Workstation o..secccescsssssseeeeen 107 
TSG3 TV Test Signal Generator sasenuce 191 esuremen S ) oo 4114B Computer Display Terminal sii 108 
' 200C, 200D SCOPE-MOBILE® Carts ........... 431 
TSG5 TV Test Signal Generator ........ 191 4114830 Computer Display Terminal 
J; 205, 205D SCOPE-MOBILE® Carts ........... 431 
TSG6 TV Test Signal Generator ........ 192 206.206D SCOPE-MOBILE® Cart 430 | 108 
TSG7 TV Test Signal Generator ........ 190 219 500 kH : Dual 7 lemieiia 4115B Computer Display Terminal ..... 104 
TSP1 TV Signal Processor ................ 192 S areanas Qsciloscone 31g 41 16B Computer Display Terminal ..... 109 
TSP11 TV Signal Processor ..........0.0.. GBaax., eR #&#& i 4116B30 Computer Display Terminal 
213 1 MHz Portable Workstation 109 
TSP21 TV Signal Processor ................ 192 Oscilloscope/DMM ..............--- 317 iw. 
T912 10 MHz Dual Trace Storage 214 500 kHz Dual Trace Portable 4170 “wena 1 
Oscilloscope apesinenccnee acannon. 326 Storage Oscilloscope so 325 OCESSING UNIE ........ ee eeeeeeereeeees 
T922R 15 MHz Rackmount Dual Trace 221 5 MHz Portable Oscilloscope . 316 494: R434 a MHz rot aes Portable 903 
OSCIHOSCOPE 0...:.-csccseccscsesseeeesees 319 9943 60 MH torage Oscilloscopes ............ 
: ' z Dual Trace 4611 Hard Unit 133 
WP Series Waveform Processing Portable Oscilloscope ............. 310 BFF COPY Ut nncesnsscosessnseen 
ee ee 353-357 2215 60 MHz Dual Trace 4612 Video Hard Copy Unit ............. 134 
XY1 Output Module .................8 149 Portable Oscilloscope ............. 310 4631 PR COI UNE scscssenssssvoxoenevers 133 
110-S SYNGCHIWOMIZED w.ccsscsscseccccsssossessens 162 9935 100 MHz Dual Trace 4632 Video Hard Copy Unit ............. 134 
1101 Probe Power Supply ................ 443 Portable Oscilloscope ............. 308 4634 Image Forming Module ........... 135 
1105 Battery Power Supply ....... 313,405 2236 100 MHz Dual Trace 4635 Imaging Recorder .................... 139 
1240 Logic Analyzer Mainframe. ........ 70 Portable Oscilloscope ............. 308 464 100 MHz Portable Storage 
134 Current Probe Amplifier .......... 448 2335 100 MHz Se Trace es Oscilloscope seseeeeennnnannvessensennsse 321 
1360P Prgmbl Switch Controller ........ 372 Portable Oscilloscope ............. 4643 RR PURI: iss csssccsiccacicviessscesns 135 
1360S Switch Matrix ga «ee Lasting 465M 100 MHz Dual Trace 
aciphar hig cape enema iam camaamat Portable Oscilloscope sawavasneanes 306 Portable Oscilloscope ee 312 
1405 TV Sideband Adaptor ............. 224 
: 2337 100 MHz Dual Trace 466 100 MHz Portable Storage 
1410 NTSC Maar iiTEnn onserssesrsesens 189 Portable Oscilloscope ........... 306 OSCIlOSCOPE .....scccsscsseseeseeeee 321 
hee eargpemerstve-liaiiadaaninai 189 2445 150 MHz Four Trace 4662 Opt 31 Interactive Digital Plotter ......... 136 
1412 PAL-M Mainframe .................... 189 Portable Oscilloscope ............. 303 4663 Interactive Digital Plotter 137 
1420 TV Vectorscope ............cccceee. 179 2465 300 MHz Four Trace 4663S interactive Dicital Plotter... 137 
1421 TV Vectorscope o......cccccccceceeee: 179 Portable Oscilloscope ............. 303 468. R468 100 MHz — Traces Petals 
1422 TV Vectorscope ........ccccceccceseen 179 284 Pulse Generator ...............0006. 387 : Digital Storage Oscilloscopes 350 
1424 X-Y Display Monitor 0.00.00... 179 6.3, 3D pica 0) es 432 4691 Color Graphics Copier ............. 103 
143, R143) SECAM TV Test Signal 305 5 Mrz Dual Trace Portable 4695 Color Graphics Copier ............. 102 
Generators oo.cceccccccccccesseeceneeeee 197 Oscilloscope/DMM ..............0. 315 485. R485 350 MHz Dual Trace 
1430 TV Noise Measurement Set .... 201 308 Data Analyzer SavacascasaKieabensuswaxases 75 . Portable Oscilloscopes a 301 
1440 Automatic Video Corrector ..... 202 314 be Mriz oe Portable 304 4907 File Manager ............c.sccceesseeeee- 131 
1450-1 TV Demodulator Mainframe =o 203 8 ear iid emeeateitials 76 4909 Multiuser File System Soeesecsoceses 132 
1450-2 TV Demodulator Mainframe .... 203 ee a othe ee ee 492 Spectrum Analyzer ..........0:00000 211 
a ss nite abaclay sas 7 Portable Oscilloscope ............. 314 492P fi emma GPIB Spectrum jor 
RII cus ee ti(ié‘tR ce I nti 
} : 50 MHz Dual Trace Portabli 
R147A __ ‘TV Test Signal Generator ........ 200 336 Digital Store Oaclloscooe _ 350 4924 Digital Cartridge Tape Drive ... 131 


Color identifies NEW products. 
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INDEX 
Type instrument Description Page 
4925 Dual Flexible Disk .................... 110 
4926 10 Megabyte Hard Disk .......... 110 
4932 GPIB Extender ....cciisisssccisiesess 132 
4952 ee 138 
4953 CHABIUC TAIRDE sciicensesscevarevensonce 138 
4954, 4956 Graphic Tablets ........................ 138 
4957 Graphic Tablet visisicissssssccscsaseses 138 
496 Spectrum Analyzer .................. 215 
496P Programmable GPIB Spectrum 
POI sicstisrctacotnceniuegicitinwins 215 
4970 Cluster Controller ..................... 111 
5A13N Differential Comparator 
PROQMTIS casccscsscaarsenencrccnisviases 295 
5A14N 1 MHz Four Trace Amplifier ... 294 
5A15N 2 MHz Amplifier ....................... 294 
5A18N 2 MHz Dual Trace Amplifier .... 294 
5A19N Differential Amplifier ................ 295 
5A21N Differential Amplifier/Current 
POG WIE assivccercsnsserivecvecsvnces 295 
5A22N Differential Amplifier ................ 296 
5A24N 2 MHz Amplifier .................. an 294 
5A26 Dual Differential Amplifier ....... 296 
5A38 Dual Trace Amplifier ........... ... 289 
5A48 Dual Trace Amplifier ................ 289 
5B10N Time Base/Amplifier ................ 297 
5B12N Dual Delayed Sweep 
We ON Sesieis tienes, . 297 
5B25N Digitizer Time Base .................. 349 
5B40 Tine CBO ssccsnssscasisxessssaccnsasives 289 
5B42 Delaying Time Base ................. 289 
5CT1N Curve Tracer Plug-in ............... 415 
5D10 Waveform Digitizer .................. 293 
5S14N Dual Trace Sampling Unit 281,297 
50M10 Programmable A/D Converter 370 
50M20 Programmable D/A Converter 370 
50M30 Programmable Digital 
Input/Output Card ................ es 
50M40 Programmable Relay 
Scammer Card ...ccssssscscevses a 371 
50M41 Prgmb! Low-Level Scanner ..... 369 
50M50 Prgmbl Memory Card .............. 370 
50M70 Prgmb! Development Card ..... 371 
5110 2 MHz Single-Beam 
R5110 OSCHOSCODES wsisiics sess cssceescssueuee 291 
5111A 2 MHz Single-Beam Storage 
R5111A Oscilloscopes ..............0.000004. 290 
5113, R5113 2 MHz Dual-Beam Storage 
COGMICOIIIG, gicsiisicsssssassincvncooss 291 
5116 Color Storage Oscilloscope .... 292 
520A TV Vectorscope ................660:- 180 
R520A TV V@CWISCORG csiciccnnun 180 
521A TV Vectorscope ........... es 180 
R521A TV VOCIONSCONGE ......cissssccsssssense 180 
522A TV Vectorscope ....................... 180 
R522A TW VGGHNSCONG cccssisseisinasessives 180 
§223, R5223 10 MHz Digital Storage 
OCSCMOBCODES  scsssssssesceszcesveavsions 348 
528A TV Waveform Monitor .............. 179 
5440 50 MHz Single-Beam 
R5440 CSCMOSCODG: sissvccsznssvccccsscsisesecees 287 
5441 50 MHz Variable Persistence 
R5441 Storage Oscilloscope .............. 288 
576 Semiconductor Curve Tracer .. 408 


Color identifies NEW products. 


Type instrument Description Page 
577/D1 Storage Curve Tracer 
WDING: sscsccssisviieinssseaesaneses 412 
577/D2 Curve Tracer Mainframe ......... 412 
606B General Purpose Waveform 
i fe eS ee ren 142 
608 High Brightness Display 
oe ee 143 
614 Storage Display Monitor .......... 127 
616 Storage Display Monitor .......... 127 
618 Storage Display Monitor .......... 127 
620 General Purpose Waveform 
PUNO scicircecenssxesvewsxnccsuasanesitades 142 
624 Direct Viewing Display 
MONO secssizrnscripcossainnn 143 
634 Hi Resolution Video Monitor ... 141 
650HR TV Picture Monitor ................... 182 
650HR-1 TV Picture Monitor ................... 182 
651HR TV Picture Monitor ................... 182 
651HR-1 TV Picture Monitor ................... 182 
652HR TV Picture Monitor «0.00.00... 182 
652HR-1 TV Picture Monitor ................... 182 
653HR TV Picture Monitor .............0..... 184 
653HR-1 TV Picture Monitor ................... 184 
655HR TV Picture Monitor ................... 182 
655HR-1 ‘TV Picture Monitor ................... 182 
656HR TV Picture Monitor ................... 184 
656HR-1 TV Picture Monitor ................. 184 
69M01 NTSC Comb Decoder ............. 185 
69M10 PP. OIE a ssvveuscnsassascovenscases 185 
69M41 RGB Interface Module ............. 185 
690SR TV Picture Monitor ................... 185 
7A11 Single Trace Amplifier ............. 265 
7A13 Differential Comparator 
PGI, isictmnniaicngeveonaeciasia 266 
7A15A Single Trace Amplifier ............. 263 
7A16A Single Trace Amplifier ............. 263 
7A16P Programmable Amplifier .. 345,347 
7A17 Single Trace Amplifier ............. 265 
7A18A Dual Trace Amplifier ................ 264 
7A19 Single Trace Amplifier ............. 263 
7A22 Differential Amplifier ................ 267 
7A24 Dual Trace Amplifier ................ 264 
7A26 Dual Trace Amplifier ................ 264 
7A29 Dual Trace Amplifier ................ 263 
7A42 Logic Triggered Vert Amp ...... 268 
7B10 TORS SAGO sciences 272 
7B15 ADelaying Time Base .............. 272 
7B50A TiM@ Base o.........ccccececeeeeeee eee 273 
7B53A Dual Time Base ...................... 273 
7B80 TOG BGS sssscesssrisaccssinccase 270 
7B85 ADelaying Time Base .............. 270 
7B87 Time Base w/Pretrigger 
PCRS CHOCK, icovcseineseccesssnscconess 270 
7B90P Programmable Time Base ...... 347 
7B92A Dual Time Base ...................0.... 271 
7CT1IN Curve Tracer Plug-in ................ 415 
7D01, 7D01F Logic Analyzers ......................... 79 
7DO1F2 Logic Analyzer ..................0000 79 
7D02 LOGS ARGIVZOR svccsiisssisssvcaovsoren 80 
7D11 NE DCN AY i siisisis seressinrpsvensvsves 274 
7D12 A/D Converter ..........0..... _— 276 
7D13A Digital Multimeter ..................... 276 
7D15 Universal Counter/Timer .......... 275 
7D20, 7D20T Programmable Digitizers ......... 337 


Type 
7K11 
7L12 
7L14 
7L18 
7L5 

7M11 
7M13 
7$11 
7$12 
7814 


7711 
7104 


7603, R7603 100 MHz Oscilloscopes ........... 
7603N11S Ruggedized Oscilloscope 


7612D 


7613, R7613 Variable Persistence Storage 


7623A 
R7623A 


7633 
R7633 


7704A 
R7704 


7834 


instrument Description Page 
CATV Preamplifier .................... 224 
Spectrum Analyzer .................. 219 
Spectrum Analyzer .................. 218 
Spectrum Analyzer .................. 217 
Spectrum Analyzer .................. 221 
Dual 50 2 Delay Line ............... 280 
Peaecoet WW: sssscscsssisnscccrasssacnas 267 
SAMPMNG Unit ............ccccseresesees 280 
TDR/Samoppler ..............0...00.00000 279 
Dual Trace Delayed 

Sweep Sampler ....................... 281 
Sampling Sweep Unit ........ sage GOW 


1 GHz Real-Time Oscilloscope 244 


BS vercsnenieyouemanemtn 


200 MHz Programmable 
Waveform Digitizer .................. 


COCMOSCOIOS .ccccrrvennsscnssesceseces 


Multimode Strg Oscilloscope . 
Multimode Strg Oscilloscope . 


Multimode Strg Oscilloscope . 
Multimode Strg Oscilloscope . 


250 MHz Oscilloscope ............ 
250 MHz Oscilloscope ............ 


Fast Storage Oscilloscope ...... 256 


7844, R7844 400 MHz Dual-Beam 
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Why Consider a Color Display? 
In a broad sense, most electronic instruments can 
be classified as information display systems. That 
is, they interact with a user to gain input informa 
tion and then present output information for the 
user's benefit. Such systems range from graphic 
display systems through oscilloscopes and logic 
analyzers to simple voltmeters No matter how 
sophisticated the system, its ultimate usefulness 
depends upon the ease of the information trans 
fer between operator and device A flickering 
display, a complex programming requirement, or 
a hard-to-read analog dial all create less than 
optimum conditions for information transfer. The 
most successful display devices and techniques 
will be the ones that, while meeting the perfor 
mance and reliability needs, provide the friendli 
est interface for the user and minimize all factors 
causing fatigue Operator comfort. which in 
cludes ease of use and friendliness, is one of the 
most important parameters to be met 


Human factors engineering, or ergonomics, opti 
mizes such information display systems Here, we 
consider one particular aid to information transfer 
color 


The case for color as an effective display vehicle 
has received strong support through research by 


both government and private industry. These 
Studies have helped build a strong consensus 
regarding colors optimum application in almost 
any instrument environment 


Color Perception 

The physiological fact behind color’s continued 
success in visual displays is that the brain has 
two separate channels for processing visual infor 
mation: one chromatic, the other achromatic. In 
many instances, data from both processing chan 
nels is used to interpret the meaning of an image 
An achromatic display deprives the operator of 
one entire visual data channel. Without this chro 
matic data flow, the brain's processing power Is 
reduced, especially when interpreting complex 
visual information The use of color substantially 
improves the readability of electronic instrument 
displays 


Color, as applied to an instrument's display for 
mat, overcomes a number of the limitations of the 





cumbersome coding techniques developed for 
use on monochromatic displays. It is particularly 
beneficial when viewing a complex display with 
high information density 


First, color can be used to organize information 
into logical groupings that will best serve the 
interests of the user. For instance, high-priority 
items can be coded one color and low-priority 
items another 


Second, color can be used to locate information 
This technique is especially useful when small but 
important items might be visually lost in a mass of 
other information 


Third, color can attract attention. Finding a single 
element in a complex array is easy when a color 
difference exists. A specific color can be associ 
ated with a particular class of events, such as red 
for warning or yellow for critical information Color 
also allows a single instrument to function in a 
number of different modes with a particular color 
unambiguously signaling the mode 
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Fourth, color definitely has a high aesthetic ap- 
peal which serves to reduce the monotony of 
prolonged display viewing. Although only subjec- 
tive reports substantiate this aspect, color ap- 
pears to enhance productivity by reducing bore- 
dom and fatigue 


The proper use of color can improve the 
functionality of an instrument in both the percep- 
tual and cognitive domains. Further, color can 
enhance the discriminability between simulta- 
neous events; their separation is easiest when 
color is used to distinguish them. Another per- 
ceptual aspect is the relative permanence of col- 
ors. Although the exact hue may change slightly 
as illumination or observer adaptation changes, 
red still remains red. This is not true of achromat 
ic luminance (gray levels), which may appear 
substantially different under different lighting 


Ergonomics of Color 

Through technical improvements and cost reduc- 
tions, color has now become a potentially power- 
ful tool for improving the instrument/user inter- 
face. Yet, as is often the case, the misuse of 
color can serve to render the interface more diffi- 
cult instead of easier. As a general principle, one 
should use what is known about color to en- 
hance the interface (rather than use color be- 


cause it happens to be technically feasible). Not 
all systems will benefit from color 


First, it should be emphasized that color is a 
product of human perception, the result of a hu- 
man eye reacting to “visible” wavelengths of 
electromagnetic radiation. The optical and sen- 
sory mechanics of the eye give color its three 
basic qualities: 


Hue, which identifies the color in relation to other 
colors in the spectrum, such as red, yellow, 
green, etc. 


Saturation, which defines the “purity” of color. As 
spectral colors become less pure, they appear 
more gray or white. 


Lightness, which refers to the relative strength of 
the light coming from the color, as perceived by 
the observer. 


As the wavelengths of visible light change, the 
human eye perceives a changing hue that pro- 
duces the familiar spectral colors, ranging from 
deep red through yellow, green, and blue to pur- 
ple. At any given wavelength, a “pure” color is 
produced that yields maximum saturation. Pure 
colors can be desaturated by increasing light- 
ness until the color is “washed out’. 


The distribution and saturation of colors both 
play an important part in human color percep- 
tion. Colors widely separated in the spectrum, 
such as red and green, are much easier to dis- 
criminate than neighboring colors. Also, “grayish’ 
colors of low saturation become difficult to sepa- 
rate. On the other hand, highly saturated colors 
that are also widely separated in hue require the 
eye to refocus, which can be a source of fa- 
tigue. Another important consideration is that the 
eye's foveal region, which yields maximum visual 
resolution, is essentially “blind” to the color blue, 
making it a poor choice for presenting detailed 
information. 


Color Display Technology 

The CRT is the most important factor in deter- 
mining what characteristics a color display will 
have. Tektronix color display technology pro- 
duces three basic types of CRTs: the Direct- 
View Storage Tube, the shadow-mask CRT, and 
the liquid-crystal (LC) CRT System. The choice 
of CRT and display system is determined by the 
user's needs and application. For any particular 
color display application, the user is concerned 
with image quality and information handling ca- 
pability relative to that application 





Direct-View Storage Tube 





The DVST shown in Figure 1, consists of a writ- 
ing gun that operates at a large negative poten- 
tial with respect to the target, an array of low- 
energy flood guns, and a special phosphor 
target. The phosphor is separated from a trans- 
parent conductor by an insulating layer with an 
array Of conductive dots. The phosphor is a 
composite mixture of two phosphors—the nor- 
mal green for storage and a red phosphor with a 
dead layer surrounding it 


When the DVST is set to the storage mode, 
green vectors are stored on the screen (vector 
storage). The flood guns maintain the image on 
the display surface, so there is no need to con- 
tinually redraw the image. There is no flicker, no 
matter how many vectors are drawn 
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Desktop Computer (page 130). 


CHARE IMAGE AREA 
(FULLY WRITTEN,FW) 


PHOSPHOR 


READY TO WRITE, 
RTW AREAS 


RAISED COLLECTORS 
GLASS FACEPLATE 


TIN OXIDE CONDUCTOR 


A separate local memory allows objects to be 
created and repeatedly retraced to produce a 
nonstored image on the screen (refresh mode) 
The nonstored image is retraced fast enough so 
that the viewer perceives a constant image 


This feature allows images to be moved around 
the screen before storing or to be selectively 
erased without having to redraw the entire pic- 
ture. Since the memory is essentially indepen- 
dent of the stored image circuitry, both stored 
and refreshed information can be displayed 
simultaneously 


lt is not always easy to distinguish between re- 
freshed and stored images on the screen of a 
DVST without CWT. Both images are displayed 
in a similar shade of green. Generally, the opera- 
tor adjusts the writing beam intensity so that re- 


Figure 1. Frequently used symbols, as in this me- 
chanical engineering diagram, can be recalled as 
needed, scaled, rotated and dragged into place. The 
Color Enhanced Refresh option lets you highlight 
these refresh elements in a second, contrasting color. 
The Direct-View Storage Tube (DVST) color write 
through option (CWT) is available on the 4114B 
Computer Display Terminal (page 108) and 4054A 


ee MAGNETIC 
BACKPLATE DEFLECTOR 
















WRITING 
GUN 
CATHODE 

—6kV 
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freshed images appear dimmer than stored im- 
ages. This method, however, sacrifices some 
brightness to gain differentiation. 


With CWT, images of another color can be add- 
ed to the display. When the write beam is oper- 
ated with reduced current to prevent storage, a 
yellowish-orange spot is produced on the screen. 
This nonstored spot can then be deflected in a 
refresh vector mode (color refresh). 


Color refresh not only increases the perceived 
brightness of images, but also introduces a color 
contrast between those parts of a picture dis- 
played in refresh mode and those displayed in 
Storage mode. The operator determines at a 
glance which segments in a displayed picture 
can be dynamically modified 
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Liquid-Crystal Color Display (The Color Shutter) 





Figure 2. Control logic drives a liquid-crystal switch that, by twisting light coming 


LINEAR 
POLARIZER 


through two filters, lets the linear polarizer filter out emissions from a monochrome 
CRT. The eye integrates them into orange, blue-green, or an in-between yellow ac- 


cording to the area written on the screen, as shown at left 


An entirely new method of producing color dis- 
plays without shadow masks, color-dot phos- 
phors, or any of the other usual techniques has 
been developed by Tektronix. Based on a com- 
bination of liquid-crystal and cathode-ray tube 
technologies, this LC/CRT system (shown in Fig- 
ure 2) combines a black and white or “mono- 
chrome” CRT and a liquid-crystal “color shutter" 
to produce a very-high-resolution, field-sequential 
color display. Functioning as a color shutter, this 
very fast switching device fits in front of the CRT 
face, thus making it practical to build high-resolu- 
tion color displays into oscilloscopes and other 
display instruments. Because no shadow mask 
or patterned phosphors are used, the resolution 
can be as high as any monochrome CRT. This is 
a particular advantage in small display sizes 
where high-resolution color has not been practi- 
cal before 


The “monochrome” CRT employed has a simple 
phosphor with two separate emission peaks that 
are orange and blue-green. The phosphor does 
not require any special process steps. However, 
the true “state-of-the-art” advance represented 
by the color shutter is the liquid-crystal shutter 
itself, which provides a three-color display (or- 
ange, blue-green, and neutral) of excellent crisp- 
ness, detail, and color purity. On the new 5116 
Color Oscilloscope, the LC shutter is basically a 
sandwich consisting of a color polarizer, a vari- 
able-retardation liquid-crystal cell, and a linear 
polarizer. The LC shutter consists of two glass 
plates coated with indium tin oxide for the trans- 
parent conductor, a thin layer of silicon dioxide 
for an insulator, and a special “alignment” layer 
that causes the director (essentially the mayor 
axis of the liquid crystal) to tilt in the same direc- 
tion on both surfaces 


Field-Sequential System 

Previous efforts to produce a field-sequential 
system have suffered from the lack of a suitably 
fast color shutter. Earlier attempts at fabricating 
LC color shutters have used simple twisted ne- 
matic (liquid crystal) devices or dual-frequency 
nematic devices. The simple LC devices general. 


ly have relaxation times (essentially the time to 
switch from one polarization state to another) 
that are much longer than several milliseconds 
and are not suitable for fast switching applica- 
tions. Flicker-free operation of a sequential two- 
primary-color display requires field rates of 
120 Hz, for example, which in turn requires LC 
shutters capable of millisecond transition times 
for both the on and off states. Dual-frequency 
devices can have sufficiently fast response but 
require the use of drivers that must deliver a 
high-frequency signal into a large capacitive 
load 


Employing a field-sequential system with dis- 
plays having cells switched at a single frequency 
overcomes the need for high-voltage switching, 
a drawback of the dual-frequency cell approach. 
Typical dual-frequency cells are turned on with a 
low-frequency burst and turned off with a high- 
frequency signal, while the variable-retardation 
cell's elements are controlled by a single fre- 
quency. As a result the driving waveforms are 
simpler, and the driver's power requirements are 
less 


In any one field the information written on the 
screen appears only in the color selected by the 
LC shutter. The field-sequential system can pro- 
vide all possible mixtures of the two primary col- 
ors contained in the phosphor. Each color or in- 
formation field is displayed at a 60-Hz repetition 
rate 


The Pi Cell 

The variable-retardation cell (called a pi cell) is 
sandwiched between a set of red and green col- 
or polarizers and a linear polarizer at the output, 
and its axis tilted 45 degrees with respect to the 
polarizers. The color polarizer orthogonally polar- 
izes the orange and blue-green components of 
the CRT's emission, and the pi cell is used to 
sequentially rotate the polarized orange and 
blue-green information into the transmission axis 
of the linear polarizer. Rotation of the orange and 
blue-green information is performed in synchroni- 
zation with the fields of the sequentially ad- 
dressed CRT. Alternate fields, viewed through 





POLARIZERS 


different colored polarizing filters, are integrated 
by the eye to give color images. By varying the 
Z-axis modulation, the full range of colors that lie 
along the line connecting the orange and blue- 
green peaks of the phosphor's emission spec- 
trum on the chromaticity diagram can be 
achieved. 


The pi cell derives its name from the pi-radian 
amount of twist it assumes in its quiescent or 
undriven state. Its features are achieved by 
speeding the relaxation time of an already fast 
untwisted birefringent variable-retardation cell, 
whose liquid-crystal elements are homogeneous: 
ly aligned. 


The on-to-off response time of the single liquid- 
crystal filter is equal to or better than that of a 
two-frequency arrangement under similar driving 
characteristics. 


lt is advantageous to keep the cell as thin as 
possible, since this results in a large angle of 
view, but narrowing the cell too much prevents 
achievement of the full half-wave retardation that 
is required. For LC shutters, such as used in our 
new 5116 Oscilloscope, there is no perceptible 
color shift over the normal viewing angle. 


High Resolution, High Contrast 

Among the LC/CRT system's advantages are 
high resolution over a wider range of display 
sizes, good contrast in high ambient light, and 
ruggedness, due to the absence of special 
shadow-mask and phosphor arrangements or 
complex electron guns. The LC color shutter can 
be used in either vector or raster displays. 


The combination of the color shutter and either a 
diffusing or an antireflection coated front surface 
can yield contrast ratios of better than 20:1 in 
the high ambient lighting normally found in to- 
day's offices. Since all screen writing is accom- 
plished by a single electron beam, rather than by 
three beams as in a shadow-mask display, the 
LC shutter does not have misconvergence prob- 
lems. This enhances resolution and produces a 
very readable display of text and complex 
graphics 
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Shadow-Mask CRT 





PHOSPHOR 
SCREEN 


Figure 3 


The shadow-mask CRT illustrated in Figure 3 ts 
the most commonly used type of CRT for color 
displays of all types. In fact, the shadow-mask 
CRT is the type used for home television and for 
Studio television picture monitors. Usually, three 
electron guns are used to address three primary 
color phosphor dots or stripes. The dots are 
spaced close enough so that they appear to the 
eye as one. Colors other than the three primary 
colors result from proportional mixtures of the 
individual dots. A shadow mask is used to make 
sure that each beam addresses only its assigned 
color dot. The beams from the red, green, and 
blue guns must pass through the mask openings 
at the proper angles to strike their corresponding 
phosphor dots 
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The three beams are deflected together over the 
phosphor screen in a raster pattern. In some 
systems the raster lines are scanned using the 
noninterlaced method (Figure 4). In other systems 
(e.g., home television), an interlaced raster is 
used. An interlaced display scans every other line 
in the first pass from top to bottom, then returns 
to the top and scans the intermediate lines in the 
next pass. A color image is drawn on the screen 
by the display system, which determines when 
each of the three electron guns receives current, 
and how much, and thereby how much of each 
color is produced at each point (pixel) on the 
screen 


RETRACE RASTER LINES 





Figure 4 


When a shadow-mask CRT is used in graphics 
applications, a bit-map memory is used to store 
the image. The pixel information from the bit map 
is read out to the three electron guns in synchro 
nism with the raster pattern of the beams. To 
produce an image on the CRT screen, the de- 
sired vectors and other shapes must first be 
converted into the proper pixels in the bit map 
using a scan conversion process. Algorithms are 
used to code the various shapes into several 
digital bits, representing the brightness desired at 
each pixel location on the screen 


Information in the bit map must be read out 
repeatedly to the CRT at a rate fast enough to 
avoid flicker. Therefore, the time required to 
change images on the screen is determined by 
how fast the scan conversion process can reload 
the bit map. The larger the bit map, the slower 
the reloading process; thus, raster images with a 
large number of pixels must trade off speed of 
interaction. As the number of pixels increases, so 
does the rate at which information is clocked out 
of the bit map. The deflection speed of the CRT 
beam and the bandwidth of the CRT video 
amplifier must increase accordingly. Deflection 
speed and video amplifier bandwidth ultimately 
limit the number of pixels possible 


Versatile Color Picture Monitors 
Many color picture monitors are developed for 
use in a specific system with monitor design 
parameters chosen to optimize the overall perfor- 
mance of that system. The 690SR Color Picture 
Monitor Series covers a wide range of end use 
applications and, as such, its design provides a 
high degree of versatility and configurability. Ver 
Satility is inherent in the 690SR’'s scanning sys 
tems, which can operate over a wide range of 
rates, allowing excellent performance with most 
raster display formats. Configurability is provided 
by plug-in interface modules, allowing operation 
on standard encoded color television signals in 
the NTSC and PAL systems, and by an RGB 
interface module which supports the mainframe's 
scan rate capability 


The key element in a high-resolution color monitor 
is a high-resolution CRT with efficient phosphors 
which permits the use of relatively high brightness 
levels without sacrificing picture quality. The push 
toward higher resolution has resulted in phosphor 
element spacing evolving to 031mm or less 
compared with 0.6 mm to 0.8 mm for home televi- 
sion picture tubes. The 690SR uses a delta-gun, 
dot-shadow-mask CRT with an extremely fine 
shadow-mask structure. There are approximately 
1800 phosphor dots vertically and 1400 horzon- 
tally for each of the three colors in the CRT 
screen 
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For applications where the operator must be 
close to the viewing surface, the fine screen pro- 
duces a more pleasing display than a medium- 
resolution screen. However, for greater viewing 
distances a medium-resolution CRT provides ad- 
equate fineness and better screen uniformity. 


Pure White 

One of the major concerns in a television pro- 
gram production is that the color temperature of 
“white” be set accurately and maintained 
throughout the production. Changes in white bal- 
ance cause unnatural colors to appear. 


To reduce the need for white-balance adjust- 
ment, the 690SR employs beam-current feed- 
back to offset changes in the CRT bias charac- 
teristics. Carefully designed video circuits ensure 
that tracking errors (relative changes in video 
gain between red, blue, and green channels) are 
held to less than two percent. The 690SR re- 
duces the white-balance adjustments to the level 
of routine maintenance. Such stability ensures 
that if a problem is visible during critical viewing 
of a television production, it is not likely to be in 
the picture monitor. 


A Spectrum of Performance Options 


To provide a more optimum solution in diverse 
applications the 690SR has four different CRTs 
available, two with 0.31 mm pitch (phosphor ele- 
ment spacing) and two with a 0.43 mm pitch. 


The combination of this choice of CRTs and the 
inherent versatility of the 690SR mainframe pro- 
vides high-performance color raster displays for 
a wide variety of applications. 


Best Resolution and Light Output 

The 690SR standard CRT is a fine-screen, high- 
resolution, delta-gun, dot-matrix type. The phos- 
phor is Matsushita's “standard” set with medium- 
short persistence. This tube has a polished 
faceplate and is suitable for applications where 
light output and resolution are primary consider- 
ations, including most nontelevision and some 
standard television requirements. 


Medium Resolution, Controlled Colorimetry 
The Option 25 CRT has 0.43 mm pitch, a medi- 
um-short persistence, and a polished faceplate. 
There are two advantages of the medium-resolu- 
tion screens: better uniformity of light output 
over the area of the screen, and controlled phos- 
phor colorimetry. (As the size of the phosphor 
dot decreases, the grain size of the phosphor 
becomes significant, and tolerances on the col- 
orimetry of emitted light cannot be as closely 
controlled.) 


The Option 25 CRT is particularly suited to televi- 
sion applications using the NTSC system and to 
other applications which have similiar colorimetric 
requirements. Primary application is in United 
States television environments where tight color- 
imetry specifications and uniformity of light out- 
put over the entire screen are a primary consid- 
eration and resolution requirements are not high. 


Medium-Resolution, EBU Colorimetry 

This is the same as Option 25 except that the 
colorimetry is designed to meet EBU (European 
Broadcast Union) requirements. It has close 
tolerances on the colors specified by the EBU. 
This CRT is particularly suited to PAL system ap- 
plications and other environments where the 
largest color range is desired. 


High Resolution and Reduced Flicker 

The Option 26 CRT provides high resolution with 
longer persistence in the green and red phos- 
phors. This minimizes flicker of the display, and 
iS particularly useful when presenting alphanu- 
merics or line graphics in an interlaced format 
Option 26 also has an etched faceplate to mini- 
mize reflections. These characteristics are used 
for interlaced nontelevision systems and other 
applications where the primary consideration is 
minimum flicker. Unavoidable trade-offs include 
lower light output and some loss of resolution. 


Color Display Characteristics 

Image quality and information handling capability 
are the two broad categories of characteristics 
that are important to users of color displays. Im- 
age quality includes optical characteristics like 
resolution, edge sharpness, brightness, contrast, 
and color quality. Environmental “noise” can 
cause undesirable optical characteristics of dis- 
plays, such as flicker, jaggies, and moire pat- 
terns. Information handling capability includes 
characteristics like display size, number of vec- 
tors or pixels, and number of colors. 


Resolution 

The quality of the image is strongly affected by 
the resolution of the display system. However, 
the term resolution is often used synonymously 
with the number of scan lines (addressability) in 
discussions of raster displays. Resolution refers 
to the display's ability to resolve or separate two 
closely spaced points, lines, or spatial frequen- 
cies. Resolution is the essential characteristic 
that determines image sharpness. The resolution 
of a display comprises a combination of ele- 
ments including spot size, spot profile, dot spac- 
ing, number of scan lines and bandwidth. 
Addressability, on the other hand, refers to the 
display's ability to position lines or pixels any- 
where on the screen. A display may have 
addressability that exceeds its resolution capa- 
bility and so will not affect the resolution of the 
display. However, if the addressability is not high 
enough, it will affect the resolution of the display 
in complex images. 


Color Quality Characteristics 
Quality of color includes brightness, contrast, pu- 
rity, and convergence. 


Both the DVST with CWT and shadow-mask 
types of color displays reflect and scatter about 
the same amount of room light, so display con- 
trast is determined by trace brightness. Display 
contrast can be improved by placing a filter in 
front of the display screen that will attenuate the 
emitted light less than the reflected light, which 
must make a double pass through the filter. Se- 
lective filters are also used to absorb room light 
while transmitting the emitted light from the dis- 
play. Antiglare screens, which have either a spe- 
cial coating on the front surface or a matte finish 
to prevent specular reflections, are also used to 
improve display contrast. 


Color Purity and Convergence 

Color purity generally refers to the uniformity that 
a color has over a large area of the display 
screen. Purity is a measure of whether or not the 
primary colors selected by the individual beams 
are spectrally pure. If some electrons meant for 
the red dot impinge upon the green dot, then 
the primary color is not pure. Purity is not really 
much of a problem with the DVST/CWT but is 
typically a problem in shadow-mask CRT dis- 


plays. Each of the three beams should excite the 
entire phosphor dot when the beams pass 
through the shadow-mask holes properly. 


Convergence, on the other hand, is a measure of 
whether or not each primary color image is in 
perfect registration. Convergence usually varies 
over the area of the display screen. Conver- 
gence is not really a problem with the 
DVST/CWT displays. Misconvergence in shadow- 
mask CRT raster displays results because the 
three color beams pass through the deflection 
yoke differently and are exposed to slightly dif- 
ferent deflection fields. Misconvergence is a non- 
linear function of the deflection current and is 
difficult to eliminate, so Compromise is usually 
accepted. Both static and dynamic convergence 
must be periodically adjusted because of circuit 
drifts, etc. 


Autoconvergence 

The new 4115B Computer Display Terminal con- 
tains a first-of-its-kind convergence feature that 
automatically corrects the natural drift occurring 
in the convergence of the color raster writing 
beams. Convergence is controlled to within 
0.2mm over the entire display area, resulting in 
sharper characters, lines, and colors. Technical 
skills are not required to maintain optimum 
convergence. 


Logic Analysis 

These complex, high-density displays are more 
readily comprehended when viewed in color. The 
DAS 9129 Digital Analysis System display is cod- 
ed in red, green, and yellow. The use of these 
phosphors (instead of the usual red, green and 
blue) minimizes the effects of misconvergence 
(each character uses only one phosphor) while 
allowing the user to concentrate on high priority 
information displayed in yellow, or error mes- 
sages displayed in red, as opposed to the quiet- 
er background information shown in green. 


Information Handling 


Characteristics 

Size 

The ultimate size for color displays using DVSTs 
and shadow-mask CRTs is about 636 mm 
(25 inches) diagonally. The DVST can also be 
made quite small (152mm or 6 inches) and still 
provide a large number of vectors because the 
spot size can be scaled down accordingly. The 
number of vectors in the color refresh mode is 
not limited by the resolution, but by the deflec- 
tion speed required to write the vectors at a 
flicker-free rate. To display a large number of 
vectors, the deflection system must have a very 
high bandwidth, usually at the expense of pow- 
er. However, the DVST avoids the need for high 
power with large numbers of stored vectors, 
though it faces the same trade-off for the re- 
freshed color vectors. 


Number of Colors 

The DVST with CWT has a maximum of three 
colors. Only the shadow-mask CRT offers a full 
range of colors. The color capabilities of a shad- 
ow-mask CRT are usually determined by the 
choice of phosphors for the three primary colors. 


The DVST with CWT is very useful where com- 
plex images are to be displayed and color is 
needed only to highlight areas of the display. 
The shadow-mask raster display is by far the 
most prevalent type of color display in use 
today. 
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EXPANDED 


TEK 


COLOR SPECTRUM 


Color Specification 


Lightness 


White 


Hue ——pe. 9 Saturation 


Black 


Figure 5. The double-ended cone can be used to express col- 
ors in terms of hue, lightness, and saturation. Hue is ex- 
pressed in degrees from 0 to 360, lightness from 0 to 100%, 
and saturation from 0 to 100%. 


An attractive feature of a color terminal is its abil- 
ity to display images in the desired colors. But 
how does one go about selecting a specific col- 
or and describing it to a terminal in meaningful, 
precise terms? Interactively, the user specifies a 
color and the terminal displays it. The user evalu- 
ates the displayed color and corrects it if neces- 
sary. To be effective and expedient the method 
of describing colors must ease this interactivity. 


There are many theories and models for specify- 
ing colors. One text alone shows over 30 ap- 
proaches. Colors for Tektronix terminals are 
specified using the double-ended cone shown in 
Figure 5. Colors are selected by specifying hue, 
lightness, and saturation (HLS). These attributes 
relate to how colors are perceived. Hue is the 
characteristic associated with a color name such 
as red, yellow, or green. Lightness is the charac- 
teristic that allows the color to be ranked on a 
scale from dark to light. Saturation is the extent 
to which the color differs from a gray of the 
same lightness. For example, fire-engine red is 
highly saturated. 


Lightness variations are represented along the 
vertical axis, with black at 0 percent at the bot- 
tom apex and white at the top at 100 percent. 
On a plane that intersects the cone perpendicu- 
larly to the vertical axis, all colors are of equal 
lightness. Variations in saturation are represent- 
ed by a radial distance from the lightness axis. 
Hue is represented as an angular displacement 
around a circle intersecting the cone. 


Stated quantitatively, hue is a variation of color 
advanced by degrees represented as an angle 
from O° to 360° from a reference where 0° is 
blue. 


Saturation is expressed as a percentage of the 
distance to the surface of the cone ranging from 
0%, maximum white at that lightness level, to 
100%, which is fully saturated 
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TEKTRONIX 
COLOR 


OS 


STANDARD Gs A 


150° 


Example 1 


HUE (H) 0-360° 
LIGHTNESS (L) 0-100% 
SATURATION (S) 0-100% 


Example 1: 
IMAP C2 240 50 33 
(H) (L) (S) 


* Note: 
The lightness planes (L) shown on the scale are for 
S = 100%. If S = 0% the lightness planes will be: 
= 71 - 100 (white) 

= 43- 70 (light grey) 

= 14- 42 (dark grey) 

= O- 13 (black) 


rT fr 





L=29 
L=28 
L=14 
L=%3 
0 black 


Figure 6. Tek Color Standard is one implementation of the double-ended cone concept. It is relatively easy to specify a desired 
color in terms of hue, lightness, and saturation using such a standard 


The Tektronix HLS color standard for a graphics 
terminal with a 64-color palette (Figure 6) illus- 
trates the implementation of the double-ended 
cone. The continuous and theoretically infinite 
cone has been partitioned into 64 regions of col- 
or. Figure 6 can be used to illustrate the concept 
of specifying color. For example, fire-engine red 
can be specified as: hue is red (120°), lightness 
is 50%, and saturation is full (100%). This color 
would be specified as 120, 50, 100. 


The HLS method of specifying color provides 
terminology and a conceptual framework for 
working with color. Because the cone and input 


numbers are easily learned and remembered, us- 
ers are able to select a color from the color cone 
and display it close to the desired color on the 
first try. After evaluating the color they can easily 
change hue, lightness, and saturation as need- 
ed. Yet, increases in the numbers of obtainable 
colors on a display will demand alternative 
means of color specification. The HLS system 
has 3.6 million color addresses (360 x 100 x 100) 
while the 4115B has 16 million color addresses 
(eight bits per gun). Ongoing research at 
Tektronix seeks to enhance the interface to color 
beyond today’s standard set by Tektronix 
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Up to 8 Graphic Planes and 2 


— 


| | | |) [ ! 
tee Bale 
: o> ‘ ‘ , 


-« ' 


_ Ll as 
, . — = 
7 ] Ys 
2 ae 
a ¥ 
; ———- ; + 
} 4 
’ > 
> 


ipaligegman 
i | 
} wT ee Se 


CI 


i 


meee 
ih} 
Ji I 


The 4115B’'s user-selectable coordinate space is a staggering four billion x four 
billion points: enough to describe IC's in 0.001 um increments. You can work with 
as many as eight graphics planes to provide 256 colors. 50,000 vectors/second 


redraw speed. 
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The 4110 Series can be configured either as a pedestal unit 
with detached low profile keyboard or in separate display, 
processing, and keyboard modules for flexibility in configuring 
workstations. Shown are the 4115B and M4115B. Fore- 
ground display courtesy of Swanson Analysis Systems, Inc. 
See page 104. 
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COLOR PRODUCTS REFERENCE 





TEK cotor sPectrum 


Graphic Segments, Plus Patterns and Surfaces, 
Enhance Data Discrimination and Manipulation. 
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Effects of dynamic forces on materials scan easily be interpreted as seen in this mallet 
example. Displays courtesy of Swanson Analysis Systems, Inc. 


Finite element models of large structures such 
as a section of concrete dam can easily be 
created, using the 4113B Computer Display 
Terminal. See page 107. 





Low-Cost, High Quality 


Color Graphics and Alphanumerics 


ENVIRONMENT 


“TAKES INFORMATION 


FROM SOURCE FILE AND AUTOMATICALLY 


GENERATES THE INTERFACE 


Color graphics is used in Tek’s Microprocessor Development 
Products to help conceptualize complex software development 
tools. See page 45. 





It is in the combination of alphanumerics and graphics that the 
desktop family excels. The terminals actually have two indepen- 
dent yet synchronized displays that allow them to perform as 
both alphanumeric and graphic terminals. The alphanumeric and 
graphic displays can be turned off and on and copied indepen- 
dently at the touch of a button. Two terminal functionality has 
been built into each of the Tek desktop family. The special trans- 
parent mode allows a full screen of alphanumerics and a full 
screen of graphics to be displayed simultaneously. 


Display courtesy of Applied Research of Cambridge Ltd. 





The 4105 is designed to produce complex graphics and pictures 
and perform the text editing tasks required by professionals in 
day-to-day data analysis and representation. As a result, it can 
also easily handle the simple bar graphs and pie charts and block 
diagrams normally required by business and management. Display 
courtesy of Integrated Software Systems Corporation. 

See page 98. 
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Up to 256 k of RAM 
for Local Graphics Manipulation 
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Color easily differentiates the various levels of this integrated circuit 
design. 


The 4107 offers 640 x 480 pixel resolution 
.. More than sufficient for highly technical 
drawings. See page 99. 


Display courtesy of Applied Research of Cam- 
bridge Ltd. 
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TEK 


Select From a Palette of 4096 Colors 


Color shaded solid models, such as this robot arm, can 
be easily displayed on the 4109's display screen. 
Shaded solid models not only facilitate the communica- 
tion of proposed product designs to management but 
also enable the engineer to visually analyze and inter- 
pret design alternatives. Display generated using 
SDRC GEOMOD courtesy of GE CAE International 
Inc. See page 100. 


Produced by SAS Graph Courtesy of SAS Institute Inc. 
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EXPANDED 
COLOR SPECTRUM 


TEK 


Color Hardcopy With A Palette 
of up to 125 Shades 








The 4695's bright, saturated colors and overall image quality are unsurpassed in its price range. The copier can place 120 dots per inch in both 
horizontal and vertical directions. See page 102. 


COLOR HARDCOPY TECHNOLOGY 
Information Sharing 
Information sharing is a key factor in any applica- 
tion and most easily accomplished with some 
type of visual image such as graphic illustrations, 
photographs, etc 


The results could be presented in other forms 
(pages of numeric lists, for instance), but graph- 
ics are the preferred form for one simple reason: 
Graphics are visual, and colored graphics make 
most visual information easier to understand 


This need to share information, coupled with the 
growth of the use of color to clarify and define 
information, has resulted in expanded applica- 
tions for color graphics copiers and plotters 


Pen Plotters 

Pen plotters are another common technology for 
producing color copies, offering the advantages 
of high copy quality, low cost, low maintenance, 
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and reasonably simple operation. They draw vec- 
tors and text directly from computer output 
Since plotters are fairly slow, this output is some- 
times “buffered” or “spooled” through a magnet 
ic medium such as tape or disk to reduce the 
time burden on the host 


Plotter output is generally of very high quality, 
with clear colors and sharp lines. Because they 
can use several types of pens, a variety of line 
thicknesses are available. Line aberrations, such 
as Stair-stepping, are minimal in pen plotters. In 
fact, except for the ability to easily fill areas, the 
pen plotter comes closest to meeting the quality 
expectations expressed by color graphics users 
They can produce many of the kinds of graphics 
required by users, from plots for reports and ar- 
chiving to camera-ready drawings and filmwork 
for CAD users 


Color Graphics Copiers 

Tektronix Color Graphics Copiers use on de 
mand ink-jet technology to produce eight-color 
copies from computer graphics displays 


Ink-jet printers create graphics with fine dots of 
colored ink. The ink is simply accelerated toward 
the medium in fine droplets. Ink-on-demand gen- 
erates tiny individual ink droplets for a particular 
graphics point when required 


The ink-on-demand technology has several ad- 
vantages over a continuous ink circulation tech- 
nology. A continuous ink circulation system re- 
quires frequent cleanup, and air bubbles and 
other contaminants introduced during recircula- 
tion can clog nozzles and even alter the chemi- 
cal make-up of the ink. This can result in re- 
duced color quality and persistence 


Ink-on-demand is clean, low maintenance and of- 
fers finer resolution than impact methods with 
better saturated colors and finer detail. It offers 
better area-fill capabilities than pen plotters and 
produces faster copies as well. This is particular- 
ly true when images are complex combinations 
of lines and filled areas, with text as well as 
graphics as part of the copy. 
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High Image Quality 


150 Dots/Inch Provide Excellent Color Saturation 
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Both the 4695 and 4691 Color Graphics Copiers offer trans- 
parency and plain paper copies. Shown above are 4691 
transparency and hardcopy samples. The color boxes show 
some of the variations available on the 4691. See page 103. 
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Color Monitor's Versatility Provides High 
Performance in a Wide Variety of Applications 
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False-color-processed image of San Diego, California vicinity 
benefits from precision characteristics of the 690SR Color 
Display. 


The photograph of a 690SR screen shows the 
image created by an experimental system 
which uses dither to decrease edge effects 
and contouring allowing minimization of the 
size of the image memory. See page 185. 





Low-Cost, High-Resolution, 
Easily Discernible Multichannel Displays 





ACTUAL SIZE 


This multichannel application uses a 5000-Series amplifier in the left com- 
partment of the 5116 Oscilloscope to precondition the signal. Here a stored 
reference trace is compared with a later signal acquisition. 


The color oscilloscope allows full-screen multi- 
channel displays, as in this transducer measure- 
ment showing vertical displacement and velocity 
after a shock test. 


The 5116 Color Oscilloscope with 5D10 Waveform Digitizer, 
and the 5A26 Dual Differential Amplifier. See page 292. 
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Improved Accuracy and Speed In Logic Analysis 






ACTUAL SIZE 


Color assists the user in understanding disassembled state data from 
microprocessors: yellow for instructions, green for memory reads and 
writes, and yellow-on-red for user-programmable highlights. 


The large, easy-to-read color display of microprocessor mne- 
monics saves time for engineers debugging system operation. 


Red cursors allow the DAS 9100 user to easily identify short 
time intervals, down to 1.5 ns! See page 65. 
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Tektronix Means . .. Measurement Capability, GPIB Compatibility 


As measurement needs grew in number and 
complexity over the past few decades, people 
began to realize that traditional design and test 
procedures were becoming inadequate. When 
the inadequacies became intolerable, special in- 
terfaces were designed and various instruments 
were connected to controllers to form specialized 
test systems. From these beginnings, some major 
benefits of automated test and measurement 
were quickly realized: 


e Test and measurement labor costs were 


reduced. 


e Human error decreased through precise and 
repeatable automation of measurements. 


e Skilled people were released from mundane or 
repetitive procedures to pursue more creative 
research and design activities. 


e« Sophisticated analysis techniques could rou- 
tinely be applied to provide greater insight into 
devices and processes. 


‘ wie ‘ 
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But, for all their benefits, automated test and 
measurement systems still had some significant 
problems. Mostly, these stemmed from each 
system being unique, custom built. The automa- 
tion need had to be severe to justify custom 
design costs. Systems and data formats were not 
generally compatible with each other. And chang- 
ing the system or adding instruments meant 
another custom design effort. 


Test and measurement automation was still too 
fragmented and costly for general use, even 
though the benefits were generally needed. A 
standard interfacing system providing across-the- 
board compatibility for a variety of instrumenta- 
tion and instrument controllers seemed to be the 
solution. 


The First Step Toward 
Compatibility 

In 1975, the first major step toward general 
compatibility in electronic instrumentation for sys- 
tems use was taken. This step was publication of 
the IEEE Standard 488-1975 defining an interface 
and communications bus for programmable in- 
struments. This bus is commonly called the 
GPIB—the General Purpose Interface Bus. 


In 1978 the standard was further refined (IEEE 
Standard 488-1978) defining an interfacing sys- 
tem that has become a widely accepted instru- 
ment industry standard. The major areas it speci- 
fies are: 


1. Mechanical—the interface connector and ca- 
ble. See Table 1. 


2. Electrical—the logic signal levels and how the 
signals are sent and received. 


3. Functional—the tasks an instrument's inter- 
face may perform—such as sending data, 
receiving data, triggering the instrument, 
etc.—and the protocols to be used. See 
Table 2. 


Today, a wide variety of instruments include 
interfaces conforming to this mechanical, electri- 
cal, and functional standard. These GPIB-com- 
patible instruments and instrument controllers 
make it possible to achieve the benefits of auto- 
mated test systems without paying the previous 
price of custom system design. With GPIB com- 
patibility, measurement capability can be chosen 
off-the-shelf and simply cabled with standard bus 
cables in either a linear or star configuration. 
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IEEE-488 COMPATIBLE 
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TABLE 1 
GPIB HARDWARE CHARACTERISTICS 
SUMMARY 


¢ Cable lengths up to and not exceeding 20 me- 
ters (approximately 66 feet) with a device load 
required for every 2 meters of cable. 


e« Up to 15 devices (1 controller and 14 instru- 
ments) may be connected in linear or star 
configurations. 


¢ Voltages are generally TTL-compatible. 


¢ GPIB signal and data lines are asserted (or 
true) when pulled low (< +0.8V) and re- 
leased (or false) when pulled high (> +2.0 V). 


e Maximum data rate of up to 
250 kilobytes/second over a distance of 
20 meters with 2 meters per device or faster 
with some special restrictions (refer to IEEE 
Standard 488-1978 for details). 


TABLE 2 
INTERFACE FUNCTIONS 
DEFINED BY IEEE STANDARD 488-1978 

Function Description 
Source Synchronizes message 
Handshake | transmission 
SH 
Acceptor Synchronizes message 
Handshake | reception 
AH 
Talker Allows instrument 

j to send data 
Listener Allows instrument 


L to receive data 


Service Requests service 

Request from controller 

SR 

Remote- Allows instrument to select 
Local between GPIB interface and 


RL front-panel programming 


Parallel Allows up to eight instruments 
Poll to simultaneously return a 

PP status bit to the controller 
Device Puts instrument in 

Clear initial state 

DC 

Device Starts some basic operation 
Trigger of the instrument 

D 

Controller Sends device addresses 

(C) and other interface messages 
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SYSTEM INSTRUMENTS 


Tektronix’ Systems Experience 

Long before publication of the IEEE Standard 
488-1978, Tektronix had entered the test and 
measurement systems business. The measure- 
ment speed and capabilities of the Tektronix 
automated oscilloscope and Tektronix semicon- 
ductor test systems quickly highlighted the bene- 
fits to be gained from measurement automation. 
And just as quickly came the realization that a 
system interfacing standard was needed. But 
what standard? 


The possibilities of the proposed IEEE Standard 
488 were recognized. And, when the IEEE Stan- 
dard 488 became reality, GPIB compatibility was 
already an integral part of Tektronix product 
planning and engineering. The result is_ that 
Tektronix is now a recognized major supplier of a 
full line of GPIB system components—a supplier 
that puts more than a decade of systems plan- 
ning, design, and implementation experience into 
each product. 


GPIB System Components 
An automated test and measurement system 
usually consists of the following components: 


¢ Multiple instruments: these are either stimulus 
instruments, such as function generators, 
































Instrument 


d 


Talk only 


pulse generators, and power supplies, or mea- 
surement instruments, such as_ counters, 
waveform digitizers, and multimeters. 


¢ Controller with software: this tells the instru- 
ments what to do, collects the results, and 
processes them. The system controller is gen- 
erally a small computer. The software or firm- 
ware operating system must have a powerful, 
flexible I/O structure to handle GPIB bus traf- 
fic. It must also have processing power for 
waveform manipulation and graphics power 
for display. 


« Computer peripherals: these are devices such 
as tape drives, printers, and plotters that store 
or display the results of the tests. 


e« A keyboard: this enables the user to send 
commands or information to the system. 


e« Adisplay: the display allows the user to review 
intermediate results and to monitor system 
operation. 


For smaller systems, these last three components 
are often incorporated in the system controller—a 
desktop computer, such as the Tektronix 4050 
Series, that is specifically designed for use with 
instrument systems. Larger, more powerful sys- 
tems, however, may be minicomputer-based, 
augmented by one or more high-speed mass 
storage devices, a graphic display terminal, and 
run under specialized instrument control and sig- 
nal processing software such as TEK SPS BASIC. 


All these components can be easily interconnect- 
ed if the standard GPIB interface has been built in 
and appropriate functions made programmable. 
Before GPIB, most measurement systems were 
operated by controllers that required a separate 
connector (port) for each instrument. With the 
GPIB this is no longer a requirement. Users can 
directly link up to 14 instruments with the control- 
ler via the bus, and set up the systems in linear or 
star configurations. Additionally, some controllers 
can drive more than one GPIB port. The Tektronix 
4041 has an option for a second port, allowing 
control of up to 28 instruments. Or, if you need 
more, TEK SPS BASIC operated with a properly 
optioned DEC PDP-11 minicomputer can drive up 
to four GPIB ports, providing a total system 
potential of 56 instruments. 


DATA BUS 
(8 signal lines) 


INTERFACE MANAGEMENT BUS 
(5 signal lines) 


TRANSFER BUS 
(3 signal lines) 


DIO 1 
DIO 2 
DIO 3 
DIO 4 
DIO 5 
DIO 6 
DIO7 
DIO 8 


TEK 


Linear Configuration 





All these devices (the controller, measurement 
instruments, and peripherals) comprise the hard- 
ware. The system cannot operate, however, un- 
less it is driven by software. 


There are two levels of software necessary, the 
operating system software and the user written 
application programs. The operating system soft- 
ware provides a set of commands and functions 
that the user combines into a program that 
delineates the measurement and processing task 
to be performed. The software, guided by the 
user program, works through the controller to tell 
the instruments what signals to generate, what 
measurements to make, and tells the controller 
what to do with the results. 


The software and the program in the controller 
make the system do what the user wants. The 
GPIB interface allows users to plug system com- 
ponents together, but without software, the sys- 
tem can do nothing. 


In programmable instrument systems, the “lan- 

guage” of the software or program has several 

meanings: 

1. The controller has its own language, such as 
BASIC, and users must express their inten- 
tions in this language. 


2. Within the context of the controller's lan- 
guage, the instrument's commands (or “lan- 
guage”) have to be sent over the GPIB. 


3. The actual control of the GPIB interface is 
transparent to the user with Tektronix instru- 
ment controllers and software. 


In order to make the system operate, the user has 

to: 

1. Know what tasks the system is to per- 
form—the system can do nothing by itself. 


nm 


Know the controller's language. 


wo 


Know the kind of data or language the 
instruments are designed to exchange. 


To make these tasks easier for you, Tektronix has 
taken several steps beyond simple IEEE Standard 
488-1978 compatibility. Consistency has been 
designed into each system component for the 
greatest degree of compatibility. Intelligence has 
been designed in to relieve you from interfacing 
details. And firmware and software have been 
designed and written to provide the maximum in 
programming ease and measurement capability. 


GPIB 





Consistency Makes a Big 


Difference 

Tektronix GPIB products are designed and thor- 
oughly evaluated for compliance with IEEE Stan- 
dard 488-1978 and for compatibility with one 
another. Because these products are designed to 
be compatible (i.e., meet the same standards), 
users usually won't need to make hardware and 
software modifications for each new addition or 
deletion to the configuration. Many software 
routines need to be written only once, after which 
only minor modifications are needed with the 
addition of new instruments. 


A status check routine, for instance, will work on 
all Tektronix GPIB instruments. A message termi- 
nator common to all Tektronix GPIB instruments is 
a further benefit. But, since the IEEE Standard 
488-1978 allows several optional message termi- 
nators, Tektronix instruments go an extra step by 
providing a switch for selecting optional termina- 
tors. These features provide users with the capa- 
bility of quickly configuring and reconfiguring 
interactive and automated measurement 
systems. 


The result is a line of products that are not only 
GPIB compatible—but are capable GPIB instru- 
ments with the features that make them useful 
and the compatibility that makes them work 
together. 








Device 
Functions 

e.g. 7612D 
Programmable 
Waveform 
Digitizer 


GPIB 


interface Functions 


| 7m 


Device-Dependent Messages 
Device 


ATN 


interface Messages 


GPIB 
MADE EASY 


Star Configuration 









instrument 


GPIB 


Tektronix Standard Codes and 


Formats Means Programming Ease 
The IEEE Standard 488-1978 specifies the hard- 
ware interface and its basic functional protocol. It 
also specifies a set of codes called interface 
messages that control interface functions. How- 
ever, the IEEE Standard 488-1978 does not speci- 
fy the syntax or coding of device-dependent 
messages—the messages that control the pro- 
grammable features of the instrument. 


Since the device-dependent messages are not 
specified, instruments that conform to the IEEE 
Standard 488-1978 may use inconvenient or even 
incompatible message formats. It's much like a 
telephone system—the hardware link is well de- 
fined, but unless both parties speak the same 
language, Communication is impossible. That's 
why Tektronix developed a codes and formats 
standard that specifies the syntax and coding of 
device dependent messages, while retaining full 
IEEE Standard 488-1978 compatibility. The 
Tektronix Standard Codes and Formats speci- 
fies message coding to: 


¢ Be simple and unambiguous 


e Use commands that are common among simi- 
lar devices 
e Use simple, easy-to-remember mnemonics. 










Functions 
| e.g. 4052A 
Desktop 
| Computer/System 






Controller 
(with IEEE-488 Interface) 
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Each GPIB instrument or peripheral, called a device, must be 
assigned a different system address; this can be done simply 
by setting switches, usually located on the back panel of the 
device. 


The benefits of the Tektronix Standard Codes 
and Formats, a major feature of the Tektronix 
GPIB communications protocol, are numerous. 
Because of their natural English-like structure, in- 
strument control commands and messages are 
easy to use. The result is a GPIB implementation 
that is specifically designed to overcome the 
programming rigidity and cumbersome proce- 
dures of other GPIB systems. 


ASCIl Data Standard 

Since most controllers accept ASCII data direct- 
ly, Tektronix GPIB instrument commands are 
coded in ASCIl. This eliminates the need for er- 
ror-prone data conversions or byte-by-byte en- 
coding. For example, to set the center frequency 
of the 492P Spectrum Analyzer to 1.75 MHz, the 
command is simply written FREQ 1.75MHz—no 
more calculated percentages of full-scale or 
BCD equivalents. Settings for Tektronix GPIB in- 
struments are sent as ASCII data in human read- 
able form. 


Flexible Formats 

Many minor format items that are aggravations in 
other systems are also taken care of by 
Tektronix Standard Codes and Formats. For ex- 
ample, Tektronix GPIB instruments accept nega- 
tive zeros and leading and trailing spaces; they 
also overlook inconsistent use of upper and low- 
er case letters. And, since truncated numbers 
can drastically affect measurements, Tektronix 
GPIB instruments round off rather than truncate: 
e.g., a value of 2.49 becomes 2.5 rather than 2.4. 
In short, the built-in intelligence is used to make 
intelligent decisions. That makes your program- 
ming job much less rigid and substantially easier. 


Common Messages 

To make things even easier, Tektronix Standard 
Codes and Formats also specifies messages 
that are to be common to all Tektronix program- 
mable instruments. For example, you can pro- 
gram your system to learn the current settings of 
any Tektronix GPIB instrument by sending the in- 
strument the SET? message. Any GPIB compati- 
ble instrument from Tektronix—whether it is a 
waveform digitizer, a programmable power sup- 
ply, or a function generator—interprets SET? the 
same way. The instrument firmware gathers the 
instrument's settings together and assembles 
them into a human readable message to be sent 
over the bus to the controlling software. If you 
know how to operate a function generator, then 
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you already know how to read a settings mes- 
sage from a Tektronix GPIB compatible function 
generator. 


BASIC Languages 

Because users are increasingly interacting with 
GPIB systems at the controller keyboard rather 
than at instrument panels, GPIB systems must 
be as friendly as possible. This means, too, that 
the controller languages should be simple, logi- 
cal, and easy to interpret and implement. That's 
why BASIC, the established language for 
Tektronix instrument controllers, is the preferred 
language of Tektronix Standard Codes and 
Formats. 


BASIC is an established language with wide use 
and familiarity. It is also an English-like language 
that is easy to learn and understand. So, com- 
bined with the English-like messages used with 
Tektronix GPIB instruments, it becomes a consis- 
tent and familiar means of communicating with 
your system. And your program listings are easy 
to read and follow, with very little interpretation 
required. (For more details on Tektronix Stan- 
dard Codes and Formats, ask your Tektronix 
Sales Engineer or Representative. ) 


Controllers to Match Your Needs 


Tektronix offers three controller-software pack- 
ages to meet varying GPIB system needs. These 
packages are: 


e The 4041 System Controller, optimized for in- 
strument control in a variety of situations. 


« The 4050 Graphic Computing Systems, opti- 
mized for desk-top instrument control and 
computing with full graphics capabilities. 


¢ TEK SPS BASIC software with the DEC 
PDP-11 Series minicomputer, optimized for 
systems with full waveform acquisition, pro- 
cessing, and graphics. 





The 4041 System Controller 

The 4041 System Controller is a compact, modu- 
lar controller designed for rackmount, bench-top, 
or portable use. Its operating system language is 
an extended BASIC designed for use by both 
the casual and the sophisticated programmer. 


The 4041 controller contains three microproces- 
sors, with the CPU being the powerful 16-bit 
68000. Standard memory is 32 kilobytes with op- 
tional expansion to a maximum of 160 kilobytes. 
A 20-character alphanumeric LED display, a 20- 
character thermal printer, a DC 100 cartridge 
drive, 18 function keys, a GPIB port, an RS-232 
port, and a real-time clock and calendar capabili- 
ty are all standard. An additional GPIB/ RS-232 
port pair is optional, with the second GPIB port 
having Direct Memory Access capability. With 
14 GPIB instruments per GPIB port, the 4041 Sys- 
tem Controller offers the capability of controlling 
up to 28 GPIB instruments. Also optional are an 
8-bit parallel TTL port, and a detachable pro- 
gram development/debug keyboard. 


The capabilities of standard 4041 BASIC can be 
expanded by installing ROM (Read-Only Memo- 
ry) packs to extend operational features of the 
4041 into a broad range of systems applications, 
with functions running faster than equivalent BA- 
SIC routines. 


The program development ROMs (with key- 
board, or an RS-232 terminal), give the engineer 
or production test programmer access to the 
system language. Its English-like commands, 
simple syntax, and line-by-line interpreter imple- 
mentation combine for a friendly and interactive 
system. A variety of other features are also in- 
cluded to increase friendliness. For example, 
variable names may be up to eight characters 
long, allowing meaningful names such as 
RISETIME, VOLTAGE1, or DELAY. And, as an- 
other example, subprograms and program lines 
can be named—e.g., 1000 SRQPOLL: or 
200 RMS VOLTS:—for quick and easy access. 
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The 4041R01 Graphics ROM pack gives the 4041 
the capability to generate graphic commands to 
interact with peripheral devices using Tektronix 
compatible graphic codes. These high-level and 
primitive commands allow you to construct and 
incorporate graphic images, symbols, charts and 
diagrams into your system applications. System 
usability is greatly enhanced when supported 
with a graphic human interface. 


The 4041R02 Plotting ROM Pack gives the 4041 
the capability to generate graphs and to plot 
data. Designed as an easy-to-use tool to automat- 
ically generate scientific graphics, the plotting 
ROM pack requires the presence of the 4041R01 
Graphics ROM Pack in order to operate. Graphs 
can be generated and displayed on any graphic 
peripheral device supported by the 4041R01. The 
automatic plotting commands are the heart of the 
4041RO02. These commands, given your data, 
draw axes with appropriate tic marks and plot the 
desired data. You need little experience to pro- 
gram graphics or plotting routines. All you need to 
do is supply the data to be graphed. 


The 4041R03 Signal Processing ROM Pack gives 
the 4041 the ability to support instrumentation 
system applications requiring waveform process- 
ing. Coupled with our programmable digitizers 
and oscilloscopes, it will produce broader system 
configurations and effective solutions for signal 
analysis. The functions contained in the 4041R03 
provide a high level approach to deal with signal 
processing applications normally solved by 
lengthy programs requiring extensive knowledge 
of waveform processing and computer funda- 
mentals. Combined with the graphics and plotting 
ROM packs, the 4041R03 allows you to produce, 
analyze and display waveforms semiauto- 
matically. 


The 4041R04 Utility ROM Pack adds still more 
general purpose capabilities to your 4041. These 
range from such convenience items as one line 
descriptions of error codes to capabilities for 
building PROM files for programming your own 
EPROMS. 


Beyond enhancements for simplicity, 4041 BASIC 
also has enhancements that make it a powerful 
tool for sophisticated programmers, too. It in- 
cludes capabilities for FORTRAN-like subpro- 
grams, variable passing from main program to 
subprograms, declaration of local and global 
variables, and many other features. 


Yet, for all its sophistication, the 4041 is still 
particularly desirable for use by lower-skill opera- 
tors in a production environment. Instrument con- 
trol programs can be designed and written to 
print user prompts on the 4041 display and the 
programs can be assigned to any of the ten user- 
definable keys on the 4041 front panel. Then the 
4041 program development ROM and keyboard 
can be removed from the controller. This puts the 
4041 into an execute only mode with its programs 
protected. The lower-skill user need only follow 
the front-panel display prompts and press the 
designated keys to execute programs. 


To return to the engineering or program develop- 
ment mode, simply plug the program develop- 
ment ROMs (with keyboard or an RS-232 terminal) 
back into the 4041. You again have access to all 
of the ease and power of 4041 BASIC 
programming. 


Tektronix 4052A Desktop Computer 


The Tektronix 4050-Series Desktop Comput- 
ing Systems 

The 4050-Series systems are especially conve- 
nient for engineering bench or laboratory support 
of GPIB compatible instruments. The typewriter 
style keyboard, built-in calculator keypad, and 
special programmable keys provide easy opera- 
tion. In addition, the GPIB interface port provides 
for control of up to 14 GPIB instruments at a time. 


Tektronix 4050 Series systems have an exclusive 
high-resolution storage display for unexcelled 
graphic clarity and detail. There is no distracting 
screen flicker. All lines are continuous, never 
detracting from or distorting information. 


This built-in graphics capability allows interactive 
graphic manipulation to help visually analyze 
waveform data before it is processed. A user can 
often gain valuable insights or decide to investi- 
gate a new direction once the acquired data is 
graphically displayed. 


Supporting the advanced, interactive graphics 
capability is powerful computer performance. 
Features such as full array processing, an invalu- 
able tool for handling whole waveforms, and 
dynamic memory allocation, reduce the worry 
about data movement in the system. 


Additionally, a range of peripheral products are 
available with Tektronix 4050 Series Desktop 
Computing Systems to provide analysis records 
in many sizes and formats. Tektronix peripheral 
products include hard copy units, digital plotters, 
graphic input tablets, and disc memory systems. 


With 4050 Series Systems, you can immediately 
start using a high-level extended BASIC. This 
universal technical language is well adapted to 
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technical needs of the user and includes exten- 
sions for increased computational power and 
further ease of use. 


Tektronix also supplies general utility software 
programs for various communication routines, 
such as bi-directional transferring of waveform 
data, test results, and instrument settings. And 
acquired data can be quickly graphed on the 
display screen. Graphic waveform handling is 
enhanced by built-in features such as auto-scal- 
ing, where unknown quantities of waveform data 
can be scaled into a defined set of graphic 
coordinates by a few key-stroke operations. Coor- 
dinates may be defined for Log-Lin, Log-Log, or 
even Smith Chart and Bode plots—whichever is 
relevant to your application. Any of the displays 
can be quickly copied to paper. 


Some of the more common signal processing 
tasks can be accomplished using firmware sup- 
plied by Tektronix. Plug-in ROM packs for the 
4050 Series controllers provide specialized wave- 
form processing commands. For example, the 
Signal Processing ROM Packs use versatile En- 
glish-like commands to handle data arrays or 
whole waveforms. 


Other ROM pack capabilities include fast Fourier 
and inverse Fourier operations. The fast Fourier 
transform can transfer whole waveforms from the 
time domain to the frequency domain in a matter 
of seconds. 


Still other ROM packs offer a real-time clock, 
advanced graphic handling features, data con- 
version packages, and other GPIB computational 
tools. 
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TEK SPS BASIC Software with DEC PDP-11 
Minicomputers 

When equipped with Tektronix supplied GPIB 
interfaces, DEC PDP-11 Series minicomputers 
can be operated with TEK SPS BASIC software to 
provide the most powerful of big-system instru- 
ment control and signal processing. A wide vari- 
ety of peripherals can be handled, including 
plotters, line printers, graphic terminals, magnetic 
tapes, and single or multiple disk storage sys- 
tems. Additionally, with the proper options, up to 
four GPIB interface ports can be supported. This 
means control of and data collection from up to 
56 GPIB instruments. 





Tektronix WP3202 Signal Processing System using TEK SPS 
BASIC and a DEC PDP-11 Minicomputer 


Two versions of TEK SPS BASIC are available, the 
Standard version and the extended memory ver- 
sion. The extended memory version permits pro- 
cessing of very large arrays in computers having 
up to 128 kilowords of memory with memory 
management. 


Other than memory differences, both versions of 
TEK SPS BASIC software have the same major 
features. These include a modular architecture 
consisting of a resident monitor and an expand- 
able library of over 100 nonresident commands. 
This unique design lets you configure a software 
system to meet your specific needs yet leaves 
the system open for adding new commands and 
processing modules. 
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Measurement data can be stored and accessed 
in a variety of ways. Information can be read or 
written in either ASCII or binary. Named files can 
be accessed on hard or flexible disks, magnetic 
tape, or cassettes. Information can be read from 
files either sequentially or randomly. TEK SPS 
BASIC commands give you complete file man- 
agement capability. 


Comprehensive graphics permit waveform plots 
and X-Y plots between waveforms. Either can be 
done with single commands. The output is com- 
plete with scaled and labeled axes and can be 
hard-copied to paper. 


There's also data logging capabilities for auto- 
mated waveform capture. And the software's 
better than 7-digit precision means much higher 
resolution than possible in conventional oscillo- 
scope measurements. Plus, there are special 
data structures to retain both numeric and literal 
information (scale factors and units) associated 
with a given waveform. This waveform data struc- 
ture, as well as numeric arrays or portions of 
numeric arrays, can be operated on arithmetically 
as easily as can simple numeric variables. 


Beyond extending the standard mathematical 
operations and functions to include waveform 
processing, TEK SPS BASIC also provides special 
waveform processing functions. Waveforms can 
be integrated, differentiated, convolved, correlat- 
ed, and fast Fourier transformed—all with single 
commands. Polar conversions can also be per- 
formed with a single command to present results 
as magnitude and phase. 


With its large array size capabilities (limited only 
by memory in most cases), advanced signal 
processing, and program and instrument tasking 
capabilities (including error control for indepen- 
dent operation), TEK SPS BASIC offers all of the 
flexibility and power necessary to control any- 
thing from the simplest to the most sophisticated 
test and measurement system. 


Guide for Selecting GPIB 


Instruments 

When selecting GPIB instruments for a specific 
application, be sure to check several key specifi- 
cations for suitablity in the configuration. 


First, make sure that the instrument can make the 
desired measurements. Next, determine that the 
interface functions are compatible with the pro- 
posed usage and with other instruments in the 
GPIB configuration. The following items should be 
used as a checklist with your sales representative 
when considering instruments to be used in GPIB 
configurations: 


1. Is the instrument intended for interactive 
measurement analysis or automated mea- 
surement; i.e., are all necessary instrument 
functions remotely programmable, or will an 
operator be available to adjust settings? 


2. Does the instrument's GPIB interface have 
the necessary set of functions implemented 
at the desired level? (For example, AH1 is 
needed for any useful interaction, SH1 is 
required for instruments supplying measure- 
ments to the controller.) 


3. Are diagnostics available to check out the 
instrument from the front panel or over the 
GPIB interface? 


4. Does the instrument use standard codes and 
formats conventions for terminators, numeric 
formats, etc.? 


5. Can the instrument's front-panel setting be 
read from the controller and saved for later 
automated set up? 


6. Can the front panel be “locked out” via the 
GPIB? 


Tektronix Support for Your GPIB 


System 

With GPIB products and signal processing sys- 
tems from Tektronix, you're not left on your own 
after the product is purchased. Tektronix offers 
complete support and training for the operation 
and maintenance of its GPIB products and 
systems. 


Every product is shipped with a complete and 
comprehensive operating manual. Additionally, a 
variety of training services are available. Training 
classes are available both at our Beaverton cam- 
pus and in the field. 


As part of the long-term support for GPIB prod- 
ucts and systems, Tektronix offers a variety of 
application literature and support. 


For users of 4050 Series controllers, there is 
TEKniques, the IDD Applications Newsletter. It 
covers the field of 4050 applications and provides 
abstracts of new software contributions to the 
IDD Program Exchange Library. 


HANDSHAKE is another newsletter available 
from Tektronix. It's published quarterly and con- 
tains application and technical articles covering 
the broad spectrum of instrument control and 
signal processing. 


The Tektronix Instrumentation Software Library 
provides programs for Tektronix programmable 
measurement instruments. The Tektronix Instru- 
mentation Software Library catalog provides pro- 
gram abstracts and ordering information. 


An extensive collection of application notes and 
magazine article reprints is another source of 
information offered by Tektronix. Our Field Of- 
fices and Sales Representatives maintain a list of 
current literature and will be glad to supply you 
with items in your areas of interest. 


Warranties and service are another part of the 
support you get from Tektronix. Tektronix main- 
tains a network of service centers for your mainte- 
nance needs. 


WAVEFORM ACQUISITION PRODUCTS 





NEW 336 Option 01 

Digital Storage Oscilloscope 

140 kHz Storage Bandwidth 

Time and Voltage Measurement Cursors 
50 MHz Nonstorage Bandwidth 

CRT Readout, Only 5 kg (11 Ibs) 

Signal Averaging 

468 Option 02 

Digital Storage Oscilloscope 

10 MHz Storage Bandwidth 

Time and Voltage Measurement Cursors 
100 MHz Nonstorage Bandwidth 

Signal Averaging 

NEW 7D20/7D20T 

Programmable Digitizers*' 

70 MHz Equivalent Time Bandwidth 

40 MHz Sample Rate 

8-Bit Vertical Resolution 

Pretrigger and Posttrigger 
Simultaneous Acquisition on 2 Channels 
7912AD Programmable Digitizer*' 
100 GHz Equivalent Sampling Rate 


500 ps/div Calibrated Sweep Rate 
500 MHz Bandwidth at 10 mV/div 


Built-in Signal Averaging 


390AD Programmable 
Waveform Digitizer*' 


Cursor-Based Measurements 


Sample-Rate Switching 
Direct Plotter Output Capability 


7612D Programmable Digitizer*' 
200 MHz Dual Channel Sampling 


Dual Time Base 


Variable Record Lengths to 2048 Words 
Each Channel 


8-Bit Vertical Resolution 
Pretrigger and Posttrigger 
Sample-Rate Switching 


5223 Option 10 

Digitizing Oscilloscope*' 

1 MHz Equivalent Time Bandwidth 
1 MHz Sample Rate 

10-Bit Vertical Resolution 
Pretrigger and Bi-Slope 

X-Y Analog Plotter Output 

Roll and Vector Modes 


7854 Waveform 

Processing Oscilloscope*' 

400 MHz Equivalent Time Bandwidth 
10-Bit Vertical Resolution 


Pretrigger and Posttrigger 
Signal Averaging 
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This compact oscilloscope can simultaneously display analog and 
digital waveforms, and can store up to 16 digitized waveforms for 
recall and display. Vertical and horizontal scale factors, delay time 
position, and voltage and time readouts of cursor positions are 
displayed on the CRT, as is a menu of many of the features and 
modes. An Auto mode for both vertical volts/div and horizontal 
time/div allows “hands-off” operation in many applications. See 
page 352. 


This portable, high-performance oscilloscope uses a unique display 
interpolation system to store and display single-shot events. Enve- 
lope mode can be used to catch glitches, view frequency drift and 
amplitude modulation, or detect aliasing. Can be used with a 4924 
Tape Drive to record waveform data on-site for subsequent filing or 
computer analysis. Option 02 GPIB interface for outputting wave- 
forms as addressable talker. See page 350. 


The 7D20 plug-in converts any 7000 Series mainframes into fully 
programmable, digital oscilloscopes. Operating modes include: En- 
velope, Average, and Roll. Optimized for interactive and automated 
applications, from biomedical research to radio modulation. Re- 
motely controllable over the GPIB. 


The 7D20T provides the same digitizer capabilities in a compact 
stand-alone package. See page 337. 


This unique product can digitize and store single-shot or repetitive 
signals from millisecond to subnanosecond duration. Waveform 
data is stored in a 4096 word memory. Designed for interactive and 
automated applications, this waveform digitizer is very useful in 
laser research. The digitizing technology employed in this instru- 
ment provides an equivalent sampling rate up to 100 GHz. See 
page 346. 


This two-channel, 10-bit digitizer achieves excellent dynamic accu- 
racy with a two-stage flash-conversion process. Single-channel op- 
eration can provide 60 megasamples per second. Built-in self-cali- 
bration and self-test features. Remotely controllable over the GPIB. 
Applications vary from ultrasonic testing to video. See page 342. 


Two independent waveform digitizers in one compact instrument, 
the 7612D is ideal for use with Automatic Test Equipment or any- 
where highly accurate, time-domain measurements are required. 
Digitizing accuracy is provided by a unique type A/D converter 
working with an ultra-high-speed comparator. Memory partitioning 
helps capture fast, successive, randomly occuring events. Multiple 
sample rate switching is available during waveform acquisition. Re- 
motely controllable over GPIB. See page 344. 


This 10 MHz digital storage oscilloscope provides a digitized dis- 
play that will never fade or bloom. Selecting Roll mode yields a 
continually updated display of memory contents by providing a 
strip-chart-like view of signals at slow sweep rates. Applications 
range from measuring mechanical displacement transducer signals 
to biomedical activities. Option 10 GPIB Interface for I/O of stored 
waveforms and control of 5223 digital storage functions (except 
vertical and horizontal expansion and position controls). Waveform 
output format is selectable through this interface for either BINARY 
or ASCIl. Plug-in functions not remotely controllable. See page 348. 


A two-channel, waveform processing, digital storage oscilloscope. 
Keystroke programming of local keyboard and remote Waveform 
Calculator allows user-designed waveform measurement routines 
for tests or experiments. Signal averaging capability can recover 
signals buried in noise and improve measurement accuracy. All 
mainframe keystroke functions and operating modes can be re- 
motely controlled via the GPIB. Plug-in functions not controllable via 
GPIB. See page 340. 
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Desktop Computer-Based 
Waveform Processing Systems 
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WP3110 

Acquisition to 80 MHz w/Program Control 
Two Independent Digitizing Channels 
Sampling Rates to 200 MS/s 

High Resolution Graphics Display 











Controller-Based 
Programmable Digitizer Systems 
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WP3201/WP3202 


Acquisition to 80 MHz w/Program Control 
Program and Data Storage on Disk 
Sampling Rates to 200 MS/s 

Waveform and Array Processing 

Real Time GPIB Instrument Control 


Two Independent Digitizing Channels 


GENERAL PURPOSE INSTRUMENTS 





32 


SYSTEM INSTRUMENTS 


4 
: - 
“ a 
a 
; 
: ‘ ’ " 
x - — . 
=, L 
—— of 
hee 
be 


WP1310 


Extended Waveform Processing; FFT and IFT 
Mag Tape Program and Data Storage 


Hig h Resolution Graphic Display 
GPIB Instrument Control 


Based on the Tektronix 7854 Oscilloscope and 
WP2110 


Acquisition to 200 MHz w/Program Control 
Acquisition to 1 GHz w/Direct Access Plug-in 
Program and Data Storage on Mag Tape 
High Resolution Graphic Display 

100 GHz Equivalent Sampling Rate 


GPIB Instrument Control 
Waveform and Array Processing 


GPIB Instrument Control 


Waveform and Array Processing 


Based on the Tektronix 7612D Programmable 
Digitizer and the 4052A Desktop Computer Sys- 
tem equipped with ROM packs, the WP3110 is a 


WP2251/WP2252 


Acquisition to 200 MHz w/Program Control 
Acquisition to 1 GHz via Direct Access Plug-in 
Program and Data Storage on Disk 


Waveform and Array Processin 
100 GHz Equivalent Sampling Rate 


High Resolution Graphic Display 


A self-contained signal acquisition, display, wave- 
form processing, and data storage system, the 
WP2251 combines a Tektronix 7912AD Program- 
mable Digitizer and an Instrument Controller with 
a 4012 Computer Display Terminal. Software sup- 
port is TEK SPS BASIC and high-density data- 








_ storage peripherals. An extensive software pack- 


age on disk includes signal processing, graphic 


The WP3201 is a complete signal acquisition and 
waveform processing system based on the 
Tektronix 7612D Programmable Digitizer and a 
Controller. It is supported with TEK SPS BASIC 
software and high-density data storage 
peripherals. Stored on mag disk, resident soft- 
ware includes signal processing, graphics, and 
high-level GPIB driver in addition to major instru- 
ment and system checkout software. The Con- 
troller accepts up to four GPIB Interfaces. See 
page 356. 


The WP3202 can acquire, process, and store 


NEW AA 5001/SG 5010 
Programmable Audio Test System*' 
Fast, Accurate, Repeatable Measurements 


Automatic, Low-Cost Documentation 
of Test Results 


Automatically performs such industry-standard 
tests as harmonic distortion to IHF A202, 
intermodulation distortion to SMPTE TH 22.51, 


the 4052A Desktop Computer System equipped 
with ROM packs, this system can acquire, pro- 
cess, store, and display electrical signals. 4050 
Series BASIC routines from the Utility Software 
permit system operation with limited program- 
ming experience. The 7854 is remotely controlla- 
ble over the GPIB. The 4052A can control other 
GPIB compatible instruments. See page 357. 


An effective combination of Tektronix instru- 
ments, the WP2110 is a high-speed, signal acqui- 
sition and transient digitizing system. Single-shot 
or repetitive signals from millisecond to 
subnanosecond duration can be digitized and 
stored with 9-bit resolution. Waveforms and ar- 
rayS can be processed and displayed. The 
7912AD is remotely controllable over the GPIB. 
See page 357. 


complete signal acquisition, waveform process- 
ing, storage, and display system. Equipment op- 
tions include a Hard Copy Unit. The 7612D is re- 
motely controllable over the GPIB. The 4052A can 
control other GPIB compatible instruments. See 
page 357. 


and high-level GPIB driver in addition to instru- 
ment and system checkout programs. The Con- 
troller can accommodate up to four GPIB Inter- 
faces and features 64 kilowords of memory 
expandable to 128 kilowords. See page 356. 


The WP2252 is a complete acquisition, process- 
ing, storage, and display system for high-speed 
signals and transients. It is based on the Tektronix 
7912AD Programmable Digitizer operating with a 
Controller, a Tektronix 4012 Computer Display 
Terminal and other peripheral equipment. TEK 
SPS BASIC software on (floppy) diskettes in- 
cludes operational packages and checkout 
routines. The controller can accommodate two 
GPIB Interfaces and features 64 kilowords of 
memory and floating-point hardware. See page 
356. 


high-speed signals and transients on two inde- 
pendent channels. This system combines the 
Tektronix 4012 Computer Display Terminal and 
7612D Programmable Digitizer with a Controller 
and other peripheral instruments. Operating soft- 
ware contained on (floppy) diskette includes sig- 
nal processing, graphics, and a GPIB driver in ad- 
dition to instrument and system checkout 
software. The controller will accommodate two 
GPIB Interfaces and features 64 kilowords of 
memory and floating-point hardware. See page 
356. 


DIN 45403, IEC 268.3, and IHF A202, frequency re- 
sponse to IHF A202, and noise or signal-to-noise 
ratio to IHF A202 (“A" weighting filter complies 
with ANSI specification S1.4 and IEC specification 
179 for sound level meters). With the Option 02 
capability of the AA 5001, noise measurements 
may be made to CCIR 468-2 and DIN 45405 stan- 
dards. The SG 5010 also generates the burst sig- 
nal for dynamic headroom tests. See page 367. 
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CG 5001 Programmable 
Calibration Generator*' 


Tests Oscilloscope Current and Voltage 


Accuracy to +0.25% 
Tests Markers and Slewed-Edge Timing 


Accuracy to +0.01% 
Verifies Scope Probe Accuracy 


DC 5009 Programmable 
Universal Counter/Timer*' 
Frequency and Period to 135 MHz 


Auto Trig ger, Averaging, Self Test 
10 ns Clock, Ratio Architecture 


Trigger Level and Shaped Outputs 


DC 5010 Programmable 
Universal Counter/Timer*' 


Dc to 350 MHz 

Auto Trigger, Auto Averaging 

3.125 ns Clock, Ratio Architecture 
Arming Input and Shaped Outputs 

DM 5010 Programmable 

Digital Multimeter®* 


4.5 Dig it, 0.015% Accuracy 
Automatic Self Test, Math Functions 


In-Circuit Resistance Measurements 
Autoranging 


FG 5010 Programmable 
Function Generator*' 


0.002 Hz to 20 MHz +0.1% 

20 mV to 20 V p-p From 50 Ohms 
AM, FM, and VCF Modes 

Auto Scan Phase Lock 


Mi 5010 Programmable 
Multifunction Interface*' 


Development Card 


16 Relay Scanner, 10 Low Level 
Relay Scanner 


16-Bit & 16 kb Digital 1/O 
12-Bit D/A & A/D Converter 


NEW PS 5004 Programmable 
Precision Power Supply*' 


0 to 20 V Floating Output 
0.5 mV/0.1 mA Resolution 


Constant Voltage or Constant 
Current with Autocrossover 


Voltage and/or Current Monitoring 
Display 


PS 5010 Programmable 

Triple Power Supply** 

Triple Output, Triple Display 
Programmable Voltage & Current Limit 


Front/Rear Outputs, Remote Sense 


S! 5010 Programmable 
RF Scanner*' 


Software Configurable 


Sixteen 50-Ohm Signal Channels 
Realtime Clock, 350 MHz Bandwidth 


Stores 80 to 300 Commands 


GPIB 
MADE EASY 


A microprocessor-based TM 5000 Series plug-in designed to be an 
integral part of a controller-based system for calibrating and verify- 
ing major oscilloscope parameters. Learn mode allows front panel 
control settings to be assimilated as program data by controller. All 
front panel settings are remotely controllable via the GPIB. Built-in 
self test routine is activated when power is applied. See page 398. 


This dual-channel, microprocessor-based TM 5000 Series plug-in 
provides frequency and period measurement to 135 MHz and fea- 
tures push-button automatic trigger-level setting and 8 measure- 
ment functions. An arming input permits measurement of selected 
events within complex waveforms. Option 01 provides an oven-con- 
trolled 10 MHz crystal oscillator. All front panel settings and fea- 
tures are remotely controllable over the GPIB. See page 362. 


A dual-channel TM 5000 Series plug-in that provides measurement 
of frequency to 350 MHz, period, ratio, and event B during A, using 
a reciprocal technique. Trigger levels automatically set to optimum. 
Trigger voltage setting is displayable. Automatic self-test feature. 
Probe compensation feature allows quick and accurate compatibil- 
ity of signal probes. Remotely controllable over and fully program- 
mable via GPIB. See page 360. 


This remotely controllable, TM 5000 Series plug-in measures dc and 
true RMS ac voltages and resistance. A diode-test function tests 
semiconductor junctions while a low voltage/ohms function allows 
in-circuit measurements without turning on diode or transistor junc- 
tions. Math functions include: Averaging (up to 19,999 readings), 
dB (ref to 1 mW or to user-supplied constant). Comparison (user- 
supplied upper/lower limits). Offset and Scaling (user supplied 
constants), or any combination of these functions. See page 364. 


This TM 5000 plug-in outputs Sine, Square and Triangle waveforms. 
Pulses and Ramps are provided with variable symmetry in one per- 
cent steps. Phase-lock mode automatically locks to any input sig- 
nal, 20 Hz to 20 MHz. Dc offset voltage is programmable from 20 
mV to 7.5 V. Can store ten front panel setups to reduce program- 
ming time. Fully programmable via GPIB. See page 365. 


This TM 5000 Series plug-in interface module accommodates 3 
front-panel plug-in cards. The MX 5010 Multifunction Interface Ex- 
tender provides space for 3 additional cards. A total of 6 function 
cards can be remotely controlled via the GPIB. Each of the 7 types 
of function cards includes its own ROM and specific function-relat- 
ed firmware. See page 369. 


This TM 5000 Series plug-in provides the high-resolution voltages 
and currents necessary in the characterization of transistor, IC, and 
other semiconductor and hybrid circuits and in the operation of 
high-performance strain gages and other transducer systems. Its 
entire 0 to 20 V output is covered with a coarse and fine adjustment 
to provide rapid setability and +0.5 mV resolution without the ne- 
cessity of changing ranges. The supply output is available at the 
rear interface as well as from the front panel terminals. Overall 
accuracy is +0.01% +2 mV. See page 366. 


This TM 5000 plug-in provides three concurrent outputs; two float- 
ing at 0 to +32 and 0 to —32 V dc and a logic level suppply at 4.5 
to 5.5 V dc. Operation includes auto-crossover with bus interrupt on 
continuous-voltage or continuous-current mode change. All three 
supplies may be remotely controlled over the GPIB while front panel 
settings are locked out. Overall accuracy is +(0.5% + 20 mV). See 
page 366. 

This TM 5000 Series plug-in uses sixteen RF reed relays to intercon- 
nect twenty front-panel BNC connectors in three possible combina- 
tions; four groups of four channels, two groups of eight, or one 
group of 16. Risetime for groups of four channels is approximately 
one nanosecond. Used for scanning and channel switching, this 
device is remotely controllable over the GPIB. See page 372. 
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TEK lIEEE-488 COMPATIBLE 
SYSTEM INSTRUMENTS 


LOGIC ANALYZERS 








*! Remotely controllable. 
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DAS 9100 Series 
Digital Analysis System*' 
Up to 104 Channels of Data Acquisition 


Acquisition Speeds to 660 MHz (1.5 ns) 


Up to 80 Channels of Pattern 
Generation at 25 MHz 


Color CRT Enhanced User Interface 
Easy-to-Use Menu-Driven Interface 


NEW 1240 Logic Analyzer 

Up to 72 Acquisition Channels 
Acquisition Speeds to 100 MHz Async, 
90 MHz Sync 


Dual Time Base Acquisition and Display 
Simple Menu Operation With On-Screen 
Soft Keys 


4041 System Controller 
16-Bit CPU Based on 68000 


32 k RAM, Expandable to 160 k 


48-File Mag Tape Drive 
Full Duplex, Asynchronous, RS-232 
Interface 


Modular Design, Rackmount or Portable 


4051 Desktop 

Computer/System Controller 

LSI, 8-Bit CPU 

10 or 20 User-Definable Function Keys 
High-Level BASIC Programming 


Language 
High-Resolution Graphics and 
Alphanumerics 


16 kb or 32 kb Memory Workspace 


4052A Desktop 


Computer/System Controller 
Extended BASIC Programming 


Language 
Memory Expandable to 64 kb 
LSI, Bipolar, 16-Bit CPU 


10 or 20 User Definable Function Keys 
High Resolution Graphics 


4054A Desktop 
Computer/System Controller 
19-Inch, High-Resolution Display 


LSI, Bipolar, 16-Bit CPU 
Extended BASIC Programming 


Language 


Dynamic Graphics Option 
Color Enhanced Graphics Option 


32 kb or 64 kb Memory Workspace 


A general purpose, configurable, and user-upgradable digital analy- 
sis instrument system. Available with black and white display (9109 
Option 06 mainframe), without display (9119 mainframe) or with 
color display (9129 Option 06 mainframe). All of the functions that 
can be accessed from the DAS 9100 Series keyboard may be con- 
trolled via GPIB. The new I/O Option 06 supports GPIB data rates 
up to 200 kbytes per second as well as RS-232, serial line printers, 
hard copy units and master/slave operation. See catalog descrip- 
tion for list of Data Acquisition and Pattern Generation Modules, 
accessories and probes. See page 64. 


The 1240 supports all aspects of the design task, including hard- 
ware analysis, software analysis, and integration. For hardware 
analysis, the 1240 offers up to 36 channels of 100 MHz acquisition 
with 6 ns glitch detection. Software analysis is supported by up to 
72 data channels at sampling rates of 50MHz synchronous/ 
asynchronous. A flexible clocking scheme includes data 
demultiplexing on each acquisition probe. Acquisition, triggering 
and display of 2 independent time bases are tied together, so you 
can fully monitor the interaction between hardware and software. 
See page 70. 


A powerful and expandable, systems controller intended principally 
for execute-only environments such as production-line testing. Op- 
erating parameters include Interrupt and Error Handling modes. Op- 
tions and peripherals equip it for interactive flexibility in research lab 
applications. Programming language is BASIC with English-like 
commands, extensions, simple syntax, and line-by-line interpreter. 
A 1.8 lines/second thermal printer is built-in. See page 331. 


Provides stand-alone, integrated computing power for various prob- 
lem solving and data analysis applications. Simple English-like BA- 
SIC commands provide friendly, flexible graphics capabilities. Built- 
in mag tape drive has 256 bytes with header. A GPIB Enhancement 
ROM Pack (4051R14) improves the performance of the 4051 as a 
controller. 12 commands facilitate standard GPIB commands using 
direct call statements; twelve more improve GPIB polling by adding 
parallel polling, control of SRQ sensing, automatic serial polling and 
decoding of Tektronix Codes and Formats for standard error mes- 
sages. 17 additional commands expand binary data acquisition and 
automated data acquisition and manipulation. See page 128. 


This system controller offers high-performance, stand-alone com- 
puting power, flexible data communications, and easy-to-learn ex- 
tended BASIC. Excellent choice for scientific/statistical research, 
forecasting, data acquisition and analysis. Processor uses micro- 
code floating point and built-in mag tape drive allows easy storage 
of ASCII and binary programs and data. A GPIB Enhancement ROM 
Pack (4052R14) provides additional capabilities similar to those indi- 
cated for the R4051R14 above. See page 129. 


Unequaled graphics in an integrated desktop computer/system 
controller. Microcoded floating point processor for rapid calculation. 
Software is compatible with entire 4050 Series including PLOT 50 
Graphics. With 4096 X and 3120 Y resolution (12 million addressable 
points) the 4054A has the graphics capability for even the most 
complex displays. A GPIB Enhancement ROM Pack (4052R14) pro- 
vides additional capabilities similar to those indicated for the 
R4051R14 above. See page 130. 


TEK lIEEE-488 COMPATIBLE 
SYSTEM INSTRUMENTS 


SPECTRUM ANALYZERS 





492P Programmable 

Spectrum Analyzer*' 

Digital Storage and Signal Processing 
80 dB Dynamic Range 


Amplitude Comparison in 0.25 dB Steps 
100 Hz Resolution Bandwidth 


496P Programmable 

Spectrum Analyzer*' 

Digital Storage and Signal Processing 

1 kHz to 1800 MHz Input Frequency 
80 dB Dynamic Range 

Amplitude Comparison in 0.25 dB Steps 


30 Hz Resolution Bandwidth 


A portable, 50 kHz to 220 GHz, lab quality analyzer that provides 
CRT readout of all important front panel settings and is fully cali- 
brated in amplitude and frequency. Front panel adjustments can be 
remotely controlled over the GPIB for automated spectrum analysis 
via GPIB. Features microprocessor-aided, three-knob operation and 
flicker-free display even at the slowest sweep speeds. See page 
211. 


Providing a CRT display of all important control settings, this 1800 
MHz analyzer features microprocessor-aided, three-knob operation 
and automatic mode selection. Unit is fully calibrated in frequency 
and amplitude. Front panel settings can be remotely controlled. 
Digital storage eliminates time consuming display adjustments. See 
page 215. 





PERIPHERALS FOR IEEE-488 SYSTEMS 


*! Remotely controllable. 
RECOMMENDED GPIB CABLES 


Part Number 
012-1015-00 
012-0991-01 
012-099 1-00 
012-0991-02 





4663 Interactive Digital Plotter* 1 
Multi-Color Capability 
Dual-Programmable Pen Control 


9 Character Fonts 
5.5 k Buffer Memory 


1360P/1360S Programmable 

Signal Multiplexer*' 

3 ms Maximum Switching Time 

Dc to 250 MHz Bandwidth (1 switch) 
Input Levels up to 250 V dc or 250 mA 
Expandability up to 4 Switch Modules 
4909 Multi-User File 

Management System*' 

32 or 96 Mb Drive Capacity 
Expandable Up to 8 Drives (768 Mb) 
indexed and Dynamically Allocated Files 


Variable Length Records 
Time of Day Clock with Battery Backup 


4932/4909F02 GPIB Extender 


Up to 500 Meter GPIB Extension 
User Transparent Operation 
4909 Plug-in Option 


Low Unit Price, Low Cost Cable 


Description 
0.5 meter, single shield 
1 meter, double shield, low EMI 
2 meters, double shield, low EMI 
4 meters, double shield, low EMI 


This intelligent plotter has a unique front panel device that allows 
quick selection of operating parameters. Selections can be stored 
up to 90 days without power. Plots on C-size (European A2-size) 
paper, mylar, or acetate film with felt-tip, hard-nib, or wet-ink pens. 
Compatible with PLOT 10 Graphic software. Fully programmable via 
GPIB. See page 137. 


A microprocessor-based, programmable, system instrument that 
can be used to multiplex electrical signals. Switch matrix includes 
four identical, nine-pole coaxial switches. Operational modes deter- 
mined by adjustable straps. Switch modes are: individual gangs of 
1, 2, or 4. Multiples of eight inputs can be multiplexed to one out- 
put. Remotely controllable over the GPIB. See page 372. 


A high performance mass storage system with flexible file manage- 
ment and a multiple-level library structure. 4909 features include 
data protection, indexed files, and automatic self-test with LED 
fault indicators. In addition to the cabinet, the standard system 
includes a controller that can manage up to ten desktop comput- 
ers, one 32 Mbyte disk drive, a disk interface plug-in, and an IEEE- 
488 Interface plug-in. Up to 10 users can share access, with public 
and private file workspace for operational flexibility and file protec- 
tion. See page 132. 


Provides GPIB communication over distances of up to 500 meters 
(1650 feet) by converting paralle! GPIB data to serial form, append- 
ing various control signals, and transmitting data to the remote end 
over 75 2 RG 6/U coaxial “link” cable. See page 132. 
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Sales and Service Offices . Inside Back Cover 


The people behind the product are 
friendly and ready to help you. 


Get sales information and assistance to 
evaluate and order the products you 
want. 

Ask for a Customer Service Representative 
the first time you contact Tektronix. The 
CSR can give you information on products 
and the names of the Sales Engineers as- 
signed to serve your product interests. 
Tektronix Sales Engineers will respond to 
your technical and business inquiries. 


Sales Engineers can give you information on 
dozens of products, so that you can select 
the one model best suited to your present 
and future applications, and will be happy to 
arrange a demonstration of that product. 


Your Customer Service Representative or 
Sales Engineer can provide you with infor- 
mation on prices, terms, delivery dates, 
shipping estimates and best means of 


shipping. 
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Customer-site installations are 
thorough. 

Tektronix provides on-site installation for 
most computer graphics products and most 
Tek-configured systems for computer 
graphics, semiconductor test, micro- 
processor development, and signal pro- 
cessing. The Tektronix service specialist will 
make sure your equipment is set up proper- 
ly with all functions operating to spec, and 
will walk you through the basics of its 
performance. 


Training and assistance gets users up 
to speed, fast. 

Your Tektronix product is most useful to you 
when you're thoroughly familiar with it. Ask 
your Sales Engineer for a demonstration. If 
several people plan to use the products, 
your Sales Engineer will conduct an informal 
class about the product and its operation at 
your location. Tektronix also offers formal 
classes and self-study aides. Ask your Sales 
Engineer for details about Customer 
Training. 


CUSTOMER SERVICES 
AND INFORMATION 


TE 


Check the Specifications. You'll Find Long Product Life Designed-in. 





GENERAL TERMS OF SALE 


Credit and Payment Terms 

Tektronix, Inc. offers many different terms of sale 
in order to meet varied purchasing objectives 
and to assist in financial planning. 


Credit accommodations must be arranged with 
Tektronix's Credit Department. Orders and re- 
quest for credit accommodations should be 
placed with your local Tektronix Sales Office, list- 
ed on the inside back cover. 


lf, in the judgement of Tektronix, the financial 
condition or payment record of the Buyer at any 
time does not justify shipment of order on the 
payment terms requested, Tektronix may refuse 
to ship unless it receives payment in advance, or 
at its option, payment upon delivery of equip- 
ment. Businesses established for six months or 
less may not meet minimum requirements for ex- 
tended and/or installment terms of sale. 


The following terms may be arranged with a 
Tektronix Sales Office: 


Net 30 Days Standard Terms 

Standard terms of sale are Net 30 days following 
the date of invoice. There are no discounts for 
early payment. 


60, 90 and 120 Days Extended Terms of 
Sale 

Extended terms of 60 to 120 days are available 
on the same single payment basis as standard 
terms. Since the cost of extended terms is not 
included in catalog prices, a service charge is 
added to the invoice. The amount of the service 
charge depends upon the number of days the 
terms are extended. Request for extended terms 
must be made at the time of order placement. 


installment Purchases—Security and Lease 
Agreements 

This program provides monthly installment pay- 
ment terms while Tektronix Products are in use. 
Accessories and parts are not available unless 
they are associated with the products being pur- 


Reliability Standards Second to None 
Tek products are engineered for high reli- 
ability from the initial stages of design. 
Components and assembled products of 
every prototype and preproduction model 
are subjected to “accelerated-life” reliability 
tests in our Labs. If any fall short of Tek 
Standards, changes are made. 


Manufactured products are thoroughly test- 
ed before they're fitted in custom-de- 
signed, lab-tested shipping cartons. 


Product Specifications to Meet Your 
Environment 

In Tek’s Environmental Labs, field condi- 
tions are taken to extremes. Shock, vibra- 
tion, high humidity, electromagnetic radia- 


chased. New and used products may be pur- 
chased with a deduction for applicable quantity 
discounts. 


Security and Lease terms are not invoiced. Re- 
minders of each installment are sent to the cus- 
tomer 10 days prior to the due date. The due 
date of each monthly payment on an installment 
term will be approximately 30 days from the date 
of shipment and every 30 days thereafter until 
completion of the contracted term. Failure to re- 
ceive any reminder notice from Tektronix shall 
not affect customer's obligation to pay charges 
when due. 


Except for standard warranty, maintenance is 
not provided under either a Security Agreement 
or a Lease Agreement. Additional maintenance 
is not provided under either a Security Agree- 
ment or a Lease Agreement. Additional mainte- 
nance coverage may be purchased where of- 
fered as an option to the instrument or may be 
purchased as a separate transaction. Mainte- 
nance ordered as an option may be financed 
along with the product. 


The customer is required to pay applicable prop- 
erty taxes, licenses, etc. and furnish adequate in- 
surance to Tektronix for loss and damages for 
both Leases and Security Agreements. 


Security Agreement 

An advance payment equal to approximately 
10% of the purchase price of the equipment de- 
sired is required for a Security Agreement. In- 
stallment terms covering the balance of the con- 
tract price are available for 6, 12, 18, 24, 30, or 
36 months. 


Minimum balance amounts may be financed, 
ranging from $1000 for six months to $2000 for 
thirty-six months. Longer terms of 48 months to 
60 months are available by quotation for fi- 
nanced balances of more than $25,000. There 
are no maximum finance balances. Upon com- 
pletion of the term of the Security Agreement 
and prescribed payments, the customer owns 
the equipment. 





PRODUCT CHARACTERISTICS 
GENERAL TERMS OF SALE 


tion, electrostatic discharge, power line 
surge, high/low temperature and altitude 
tests are conducted. 


The environmental characteristics listed 
among the product specifications in this 
catalog may include some or all of the 
above types. The specification limits for hu- 
midity, vibration, shock and transportation 
are intended to be beyond what is expect- 
ed in use. Operation at these extremes 
may cause minor physical deterioration but 
should not cause electrical performance to 
deteriorate outside specifications. Continual 
use at the specified limits of temperature 
and altitude should not cause significant 
short-term deterioration. Higher tempera- 
ture will reduce long-term reliability. The 
EMC test is completely nondestructive. 


Lease Agreement (Minimum is $1,000) 

A standard lease term of 6, 12, 18, 24, 30, and 
36 months is offered. Longer terms are negotia- 
ble. Under a Lease Agreement the customer 
pays for the use of the product for the term of 
agreement. It is not a month-to-month rental . . . it 
is a non-cancellable, fixed-term lease requiring 
no advance payment. At the expiration of the 
lease there is the opportunity to update the in- 
struments, to renew the existing lease, or to re- 
turn the equipment at the expense of Tektronix, 
Inc. The customer may exercise an option to pur- 
chase the equipment at any time during the term 
of the lease, provided he gives thirty days writ- 
ten notice. A portion of the installments will be 
credited toward the purchase price. 


Computer Graphics Products 

Most Computer Graphics Products are also avail- 
able under an operating lease program. The 
minimum fixed terms of this program are 12, 24, 
36 months, or longer. Automatic extension on a 
month-to-month basis is also available after the 
fixed minimum term. Equipment leased on this 
program is maintained by Tektronix, Inc. during 
the terms of the agreement. Rental of Computer 
Graphics Products for customer evaluation is 
available for periods of 90 or more days. 


During the term of the operating leases or rent- 
als described, the customer may exercise an op- 
tion to purchase the equipment provided 30 days 
notice is given. A portion of the installments al- 
ready paid will be credited toward the purchase 
price. Questions regarding warranty should be 
discussed with your Tektronix Sales Engineer. 


Minimum Order 
The minimum acceptable order is $25.00. 


Shipment 
All prices, quotations, and shipments are FOB 
Beaverton, Oregon, unless otherwise specified. 


Unless otherwise specified, shipment will be 
made via most economical methodand air ship- 
ments will be insured at full valuation unless your 
order instructs otherwise. 


Copyright © 1983, Tektronix, Inc. All rights reserved. Printed in U.S.A. Tektronix products are covered by U.S. and foreign patents, issued and pending. 
Information in this publication supersedes that in all previously published material. Specification and price change privileges reserved. TEKTRONIX, TEK, 
SCOPE-MOBILE, TELEQUIPMENT, and #% are registered trademarks. For further information, contact: Tektronix, Inc., Corporate Offices, P.O. Box 500, 
Beaverton, OR 97077. Phone: (503) 627-7111; TLX 15-1754; TWX 910-467-8708; Cable: TEKTRONIX. Subsidiaries and distributors worldwide. 
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Quality Service. Quick Response. 
Tailored to Your Needs. 
Worldwide. 


Quality First, For Performance That 


Lasts. 

Tektronix has a reputation for producing reliable 
products and supporting those products with a 
dedicated service organization for over 35 years. 
We know that fast, fixed-the-first-time service is 
important to you. Tek stands ready to help you 
receive the highest return for your equipment 
investment. 


Service Around the Globe. 
Our worldwide service network, shown above, 
offers technical back-up to keep your 


reas 
ae. 
. 


38 








Tektronix products and software running as reli- 
ably as the day they were installed. Tektronix 
products are supported by 85 Service Offices in 
over 60 countries. 


Some 1,400 people are exclusively dedicated to 
servicing Tektronix products. Tek Service Spe- 
Cialists are thoroughly trained professionals. To 
support their efforts, Tek has made a major in- 
vestment in facilities and equipment, including 
our own state-of-the-art diagnostic equipment of 
both local and remote, and maintains a comput- 
er-controlled inventory of genuine Tek parts to 
ensure local availability. 
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Service Agreements Provide 
the Fastest Service for Mainte- 


nance, Calibrations and Repairs. 
The planned program of regular service provided 
by Tek Service Agreements reduces the chance 
that your equipment will fail and keeps it operat- 
ing to published specifications. No matter which 
type of Tek Service Agreement you choose, pri- 
ority service and savings over single-instance, 
time and materials service are assured. 


Select the Service Agreement that 


Fits Your Needs. 

The next time you purchase a Tek product, ask 
your Sales Engineer about the Warranty-Plus 
Service Plans described on page 41. They are by 
far your best service value, and are available 
only when you buy your product. 


After delivery, choose a Customer-Site Service 
Agreement for information display products and 
Tek-configured systems for microprocessor de- 
velopment, signal processing or semiconductor 
tests. Tailor it to meet your response time 
requirements. 


For television equipment and test-and-measure- 
ment instruments, you can select from five types 
of Service Center Support Agreements. Get as 
much coverage as you need. Pay only for the 
coverage you select. We offer an “early sign-up” 
discount if you get your service agreement while 
your equipment is covered under New Product 
or Service Warranties. 


Quantity discounts are also available under both 
types of agreements. Ask your Service Specialist 
for details about coverage and discounts. 


Annual Customer-Site Sup- 


port Agreements. 

Maintenance Agreements are available for Tek- 
configured systems and all information display 
products. Our customer-site response target is 
“same day service,” within eight-workhours with 
few exceptions. Our objective is to maximize 
your uptime. For faster response, multishift or 
weekend coverage, ask about our service agree- 
ment options. We want your business and we're 
flexible. 


The service agreements cover: parts, labor and 
travel. To replace a CRT or simply adjust it. And 
to further minimize downtime, Customer-Site 
Agreements include the appropriate number of 
annual planned maintenance calls for your prod- 
uct. Our inspections and parts replacements, in- 
cluding CRT, are thorough. We give meticulous 
attention to such details as optimized fine-tuning, 
cleaning, and making sure operation has been 
restored to your satisfaction before leaving your 
area. 


Annual Service Center Sup- 


port Agreements for Instrumenta- 


tion and Television Products. 
Calibration/Performance Test Support. In- 
cludes one CAL/PT, plus minor cosmetics and 
cleaning work. 


TEK 


Standard Support. Includes one scheduled 
CAL/PT repairs, plus a CAL/PT (if needed) with 
each repair. All labor, parts—except CAT—to 
restore operation to published specs in event of 
failure, modifications to update reliability, and mi- 
nor cosmetics/cleaning. 


Total Support. Includes all Standard Support 
coverage, plus all parts—including CRT 
replacement. 


Basic Support. Includes repair and CAL/PT to 
published specs at the time of repair following 
failure. Labor, parts and reliability mods. Sched- 
uled CAL/PTs and CRTs are not included. 


Remedial Support. Includes restoration of the 
product to functionality in the event of failure 
without CAL/PT. Mod installation is limited. In- 
cludes labor, parts, (except CRT), and minor 
cosmetics and cleaning. 


Add-on Support Services. With Total, Stan- 
dard and Calibration Agreements, you may opt 
for additional calibrations, recall programs, NBS 
certification, or before-and-after test documenta- 
tion. Pick up and delivery are also available at 
selected locations. 


NEW Firm Price Schedule on per- 


incident repairs and calibrations. 
Ask your Service Center Specialist for a FIRM 
PRICE SERVICE SCHEDULE. It gives you the ex- 
act cost, in advance, to calibrate or performance 
test, repair, or repair with CAL/PT most Tek In- 
strumentation Products at the Service Center. If 
it takes less than an hour's labor and under $10 
in parts for the repair, only the Mini-Repair Fee is 
charged. And all Firm Price Services are 
warrantied for 90 days. You can sign-up for 
some service agreements during this period and 
receive an “early sign-up” discount. 


Responsive Customer-Site Per-Call 


Service. 

Fast service is available for Tek-configured sys- 
tems and most computer graphics products on a 
time and materials plus travel basis. The same 
quality of service offered under Agreement cov- 
erage is provided and warrantied for 90 days. 


Service Center Support for Dam- 
aged or Discontinued Products is 


Available. 

Abused, damaged and discontinued products 
excluded from the Firm Price Program and per- 
call service may be repaired on a time-and-mate- 
rials basis. Please obtain instructions from your 
nearest Tektronix office before returning equip- 
ment or parts. 


Long-term Product Support. 

Our intent is to provide full service support for 
six years from the publication date of the catalog 
in which the product last appeared. Time and 
materials service, support agreements, FIRM 
PRICE repair and calibration services, together 
with the unique replacement parts needed, will 
be available to preserve your equipment. 


For the following three years we plan to provide 
full support and parts, though service may be 
limited to designated Service Centers and take 
longer to complete. 


After nine years we will use our best efforts to 
continue support if experienced technicians and 
the necessary parts are available. 


Self-Maintenance Support. 
We support the efforts of customers who choose 
to perform their own maintenance. 


Parts. For the fastest possible service, phone 
the part name, product model and serial num- 
bers to the Tektronix Direct Parts Order Desk for 
your area. (See map for toll-free numbers. Out- 
side the continental United States, contact your 
nearest Tektronix Sales and Service Office.) 


Module Repair and Return. Specified modules 
for information display products and Tek-config- 
ured systems may be sent to our Factory Service 
Center in Beaverton, Oregon for repair. Turn- 
around is good on this cost-effective and, for 
many self-maintenance customers, convenient 
means of service. 


Provisioning (Service Spares). To assure you 
of an efficient inventory of stock on hand, 
Tektronix will recommend packaged spares for 
individual products or product groups (based on 
experienced field failure data) and provide them 
according to your specifications. 


Service Training. You can learn from Tektronix. 
We've established a comprehensive Customer 
Service Training Program of classes and self- 
study aides on subjects such as instrument op- 
eration, circuit description, calibration, basic con- 
cepts and applications. Formal classroom 
training is offered at several Tek locations 
around the world. In some cases, training can be 
arranged at your site. You may also order from 
our library of independent study aids. Audio- 
tapes, videotapes, and printed materials are 
available. Just obtain a copy of our CUSTOMER 
SERVICE TRAINING CATALOG from your 
nearest Tektronix Office or by completing the re- 
ply card in this catalog. 


UNMATCHED VALUE 
IN SERVICE 


Service Publications. For every Tektronix prod- 
uct there is a Service Manual with circuit sche- 
matics, parts lists, operating, maintenance and 
troubleshooting information. Order as you would 
for any part. You can receive our periodic news- 
letter on service, TEKNOTES, by asking your 
Tektronix Representative. We also offer subscrip- 
tions to service information, updated quarterly, 
on ANSI standard 105 mm x 148 mm negative mi- 
crofiche. Manuals, data sheets, reference cards 
and mod update information are also available. 


Software Support. 

Archieve System Productivity Goals Quickly 
with Tek’s Technical Assistance Services 
(TAS). 

We'll provide short-term, on-site consultation to 
help you implement Tektronix software, train us- 
ers, and solve application problems. A Tektronix 
System Analyst is available to help define the 
scope of assistance needed before any cost is 
incurred. 


Software Subscription Services (SSS) Keep 
Your Programs Current. 

Subscribers to SSS receive the most current re- 
leases of Tektronix licensed software products, 
and updates to software documentation. SSS is 
available at the time you order new software. If 
you subscribe at a later date, you'll receive the 
latest release of your original software. 


International Service Offerings 

Not all countries offer all programs discussed 
here. Contact your local Tektronix Sales or Dis- 
tributor’s Office for specifics. 


Tektronix is flexible and dedicated 


to quality service. 

If you have special requirements not mentioned 
here, we want to know. Customer satisfaction 
and quality service are high priorities and integral 
parts of our commitment to excellence. No mat- 
ter where in the world your work takes you, 
Tektronix is with you all the way. 


Tektronix Direct Parts Order Desk Toll-Free Numbers 


800-432-3461 


800-432-7150 


irvine 
714-556-8080 





\ 


\l 
800-225-4550 

{(in Massachusetts 
\y 617-861-6800) 


800-323-1654 
(in Illinois 


t 


312-259-7580) 


—_ 


800-241-5973 
(in Georgia 
404-449-4770) 


For your convenience, you may order parts directly by calling the desk at the toll-free number for your area. 
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TEK WARRANTIES 


HARDWARE WARRANTY SUMMARY 
Tektronix warrants to its Customers that the products that it manufactures and sells will be free from defects in materials and workmanship for the periods 
set forth in the table below. If any such product proves defective during the applicable warranty period, Tektronix, at its option, either will repair the 
defective product without charge for parts and labor or will provide a replacement in exchange for the defective product. 


INVoSVvM 


ai 
= | 
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In order to obtain service under this warranty, Customer must notify Tektronix of the defect before the expiration of the warranty period and make suitable 
arrangements for the performance of service. Tektronix will provide such service at Customer's site for certain categories of products, as indicated in the 
table below, if Customer's site is within the normal on-site service area. Tektronix will provide on-site service outside the normal on-site service area only 
upon prior agreement and subject to payment of all travel expenses by Customer. In all other cases, Customer shall be responsible for packaging and 
shipping the defective product to the service center designated by Tektronix, with shipping charges prepaid. Tektronix shall pay for the return of the 
product to Customer if the shipment is to a location within the country in which the service center is located. Customer shall be responsible for paying all 
shipping charges, duties and taxes, if the product is returned to any other location. The locations at which the services will be provided for different 
categories of products or product groups are set forth below. 





This warranty shall not apply to any defect, failure or damage caused by improper use or improper or inadequate maintenance and care. Tektronix shall 
not be obligated to furnish service under this warranty a) to repair damage resulting from attempts by personnel other than Tektronix representatives to 
install, repair or service the product; b) to repair damage resulting from improper use or connection to incompatible equipment; or c) to service a product 
that has been modiified or integrated with other products when the effect of such modification or integration increases the time or difficulty of servicing 
the product. 


THIS WARRANTY IS GIVEN BY TEKTRONIX WITH RESPECT TO THE LISTED PRODUCTS IN LIEU OF ANY OTHER WARRANTIES, EXPRESS OR IMPLIED. 
TEKTRONIX DISCLAIMS ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. TEKTRONIX’ RESPONSIBILITY TO 
REPAIR OR REPLACE A DEFECTIVE PRODUCT IS THE SOLE AND EXCLUSIVE REMEDY PROVIDED TO THE CUSTOMER FOR BREACH OF THIS WARRANTY. 
TEKTRONIX WILL NOT BE LIABLE FOR ANY INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES IRRESPECTIVE OF WHETHER TEKTRONIX 
HAS ADVANCE NOTICE OF THE POSSIBLITY OF SUCH DAMAGES. 


PRODUCT CATEGORIES WARRANTY PERIOD SERVICE LOCATION 


Oscilloscopes (except 22xx,23xx,24xx) and Plug-ins; 1 year from date of shipment Service Center designated by Tektronix 
General Purpose Instruments; Data Communications 
Analyzers; Logic Analyzers; Spectrum Analyzers; 
Television Products (except 1980); Waveform Digitizers; 
Cameras; Carts; Probes; CRTs; and Isolators 


Oscilloscopes: 22xx,23xx,24xx Series 3 years from date of shipment Service Center designated by Tektronix 
Display Monitors: 602,603,606,608,620,624,634,614,616 3 months from date of shipment: except Service Center designated by Tektronix 
1 year from date of shipment for CRT 
Computer Graphics Products (except 4105,4107,4109); 3 months from date of shipment; except Customer's site if within normal on-site 
Microcomputer Development Products: 1980 1 year from date of shipment for CRT service area 
Computer Graphics Products: 4105,4107,4109 1 year from date of shipment Customer's site if within normal on-site 
service area 


Signal Processing Systems; Semiconductor Test Systems | 3 months, except 1 year for CRT, beginning on Customer's site if within normal on-site 
the date of installation or one month after shipment, | service area 
whichever is earlier. 








SOFTWARE WARRANTY SUMMARY 

Tektronix warrants that any software product for which Tektronix publishes a corresponding “Software Product Description” will conform to the specifica- 
tions set forth in the Software Product Description, when used properly in the specified operating environment, for a period of three (3) months. The 
warranty period begins on the date of shipment, except that if the program is installed by Tektronix, the warranty period begins on the date of installation 
or one month after the date of shipment, whichever is earlier. If any such software product does not conform as warranted, Tektronix will provide the 
remedial services specified in the applicable Software Product Descriptions. Tektronix does not warrant that the functions contained in the software 
product will meet Customer's requirements or that operation of the programs will be uninterrupted or error-free or that all errors will be corrected. Software 
products for which Tektronix does not publish a Software Product Description, or for which Tektronix does not set forth specifications in the Software 
Product Description, are provided “as is” without warranty of any kind, either express or implied; except that, Tektronix warrants that the media on which 
such software products are provided will be free from defects in materials and workmanship for a period of three (3) months from the date of shipment. If 
any such medium proves defective during this warranty period, Tektronix will provide a replacement in exchange for the defective medium. 


In order to obtain service under this warranty, Customer must notify Tektronix of the defect before the expiration of the warranty period and make suitable 
arrangements for such service in accordance with the instructions received from Tektronix. If Tektronix is unable, within a reasonable time after receipt of 
such notice, to provide the remedial services specified in the applicable Software Product Description, when such services are indicated, or provide a 
replacement that is free from defects in materials and workmanship, Customer may terminate the license for the software product and return the software 
product and any associated materials to Tektronix for credit or refund. 


This warranty shall not apply to any software product that has been modified or altered by Customer. Tektronix shall not be obligated to furnish service 
under this warranty with respect to any software product a) that is used in an operating environment other than that specified or in a manner inconsistent 
with the User's Manual and documentation or b) when the software product has been integrated with other software if the result of such integration 
increases the time or difficulty of analyzing or servicing the software product or the problems ascribed to the software product. 


TEKTRONIX DISCLAIMS ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. TEKTRONIX’ RESPONSIBILITY TO 
PROVIDE REMEDIAL SERVICE WHEN SPECIFIED, REPLACE DEFECTIVE MEDIA, OR REFUND CUSTOMER'S PAYMENT IS THE SOLE AND EXCLUSIVE REMEDY 
PROVIDED TO CUSTOMER FOR BREACH OF THIS WARRANTY. TEKTRONIX WILL NOT BE LIABLE FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSE- 
QUENTIAL DAMAGES IRRESPECTIVE OF WHETHER TEKTRONIX HAS ADVANCE NOTICE OF THE POSSIBILITY OF SUCH DAMAGES. 


For further details regarding OEM or specific product warranties, please consult your local Sales Office. 
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UNMATCHED VALUE 
IN SERVICE 


TE 


NEW Warranty-Plus is Your Best Service 
Value. 

We offer Warranty-Plus because we want to be 
sure you get full value for your investment from 
the start. That means maximum uptime long af- 
ter your warranty expires. 

The relatively low cost of Warranty-Plus Options 
reflect our confidence in the high reliability of our 
products. And, unlike annual maintenance agree- 
ments, there is only one Warranty-Plus price per 
product with no additional charge for the extra 
equipment options you may select. 


Ask your Tektronix Sales Engineer or Customer 
Service Representative for prices. You will dis- 


agreements or per-call service, calibrations or re- 
pairs. Warranty-Plus is now your most cost-ef- 
fective means of service. You'll also save money 
because Warranty-Plus limits your costs, no 
matter how much service rates may increase. 


You'll get more uptime, too, because with War- 
ranty-Plus you won't experience delays in need- 
ed service because of unplanned expense, ap- 
provals, or paperwork. 


Warranty-Plus helps you manage your mainte- 
nance costs with just one, up-front product op- 
tion charge. Pay it with your purchase. Forget 
about service costs for one year or, in some 
cases, up to five years. Nothing makes budget 


WARRANTY-PLUS 
SERVICE PLANS 


Relative Maintenance Cost 


§ 


: 
oO 


Warranty- Pius Annual Per Call 
Agreement 


Ask your Tektronix Sales Engineer for the Warranty-Plus op- 
tion. It's only available at the time you purchase, but it is, by 





cover that, compared with annual maintenance _pjanning easier. 


far, your best service value. 





Warranty-Plus Customer-Site Support Option N1. 

For about the cost of one customer-site service call, you can extend 90-day 
service coverage on most Information Display Products to a full year. Just 
request Warranty-Plus, Option N1, at the time you place your product or- 
der. It covers travel, modules, all parts (including CRT) and labor to keep 
your equipment functioning to published specs for one year. Plus the ap- 
propriate number of planned maintenance calls to inspect, test, clean and 
adjust your equipment to optimum performance. This includes maintaining 
mechanically-based copiers, plotters and disk drives as well as adjusting 
sharpness, resolution or convergence of DVST and raster CRTS. 


Warranty-Plus Option N1 is only available with standard end-user sales of 
most information display products, and only at the time of product pur- 
chase. Specify “Option N1” when ordering. 


CUSTOMER SITE SERVICE FOR MOST INFORMATION DISPLAY 
PRODUCTS AND TEK CONFIGURED SYSTEMS 














Month of Ownership 
Warranty 
Onl 


Warranty-Plus 
Option N1 






Warranty 
Coverage 
Warranty 
Coverage 






Warranty-Plus Coverage 
Planned Maintenance Call(s) 








Warranty-Pius Customer-Site Support Option N2. 

Our new 4105, 4107 and 4109 Color Terminals are so reliable that each is 
covered by a New Product Customer-Site Service Warranty for one full 
year. What's more, we're so confident of their reliability that we'll extend 
your coverage for two more years at a price so low it breaks industry 
barriers. 


Customer-Site coverage for both the 2nd and 3rd year costs less than one 
average service call. Less than an annual service contract you may pur- 
chase later. And only a fraction of the standard, one-time repair-and-adjust- 
ment fee. 


Warranty-Plus Option N2 covers travel, modules, parts, CRT, and labor. 


Warranty-Plus Option N2 is only available on the 4105, 4107, and 4109 
terminals and only at time of product purchase. Specify “Option N2" when 
ordering. 


CUSTOMER-SITE SERVICE FOR 
4105, 4107 and 4109 COLOR TERMINALS 






Year of Ownership 















Warranty 
Onl 


Warranty-Plus 
Option N2 


Warranty 
Coverage 
Warranty 
Coverage 









Warranty-Plus 
Coverage 








Warranty-Plus Service Center Support Options. 

As strong testimony to the incomparable reliability of the 2000 Series of 
Tektronix portable oscilloscopes, Tek offers a three year warranty—the 
first of any major scope manufacturer to do so. Now, beyond the “basic 
three years"—Tek will extend service coverage up to five years, offering 
you a choice of three practical Warranty-Plus Service Center Support Op- 
tions to meet your needs. 


Warranty-Plus Option M1. Provides two routine calibrations to published 
specifications, one each in years two and three of Warranty coverage. 


Warranty-Plus Option M2. Provides two years coverage of Remedial Ser- 
vice which includes repair service labor (except calibration) and parts (ex- 
cept CRT) in years four and five of product ownership. 


Warranty-Plus Option M3. Provides for four years of routine calibrations, 
one each in years two, three, four, and five of product ownership. During 
years four and five, annual calibrations may be performed at the time of 
repair in the event of failure or at a scheduled date independent of repair 
per customer's request, but not both. 


Optional Warranty-Plus Plans are only available on 2000 Family Portable 
Oscilloscopes and only at the time of product purchase. Specify “Option 
M1," “Option M2," or “Option M3” when ordering. 
SERVICE CENTER SUPPORT FOR 
2000 SERIES PORTABLE OSCILLOSCOPES 






Warranty Only __ | __—Warranty Coverage | 
Warranty-Plus Warranty Coverage 

OptionM1 jo = One Cal| One Cal}; = --- 
Warranty-Plus Warranty Coverage Remedial | Remedial 
Option M2 Coverage | Coverage 
Warranty-Plus Warranty Coverage One Cal+ | One Cal+ 
Option M3 Remedial | Remedial 





Coverage | Coverage 





International Warranty-Plus Options, Customer Responsibilities and 
Coverage Exclusions. 

Warranty-Plus is available in most countries, but service is only provided in 
the country where the product and plan are purchased. Warranty-Plus 
Service purchased in the United States is only valid within the United 
States. 


In the United States, service is performed during normal business hours. 
For most Information Display Products or Tek-configured Systems, service 
is provided at the customer's site with no travel charges, within eight work 
hours of notification, if the site is within 150 miles of a Tektronix Service 
Center. If not, response may be longer. 


Our 2000 Family Portable Oscilloscopes receive priority service at a Tek 
Service Center. Under Options M1, M2, and M3, it is the customer's re- 


sponsibility to deliver the product for servicing at the Service Center desig- 
nated by Tektronix, with shipping charges prepaid. Return shipping is also 
paid by Tektronix. 


Outside the United States, response and turnaround times may be differ- 
ent. Consult the Tek subsidiary or approved distributor in your country. 


As you may expect, service under a Warranty-Plus Agreement does not 
apply if the failure is caused by misuse or inadequate care or maintenance, 
such as: 

a) damage from repair attempts by non-Tektronix personnel; 

b) improper use or connection to incompatible equipment; or 

c) modification or integration that increases time or difficulty in servicing 
your product. 
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OEM COMPONENTS 
POWER SOURCES 


TE 


OEM COMPONENTS 


Special Information for OEM 

At Tektronix we offer many products with terms, 
conditions, and pricing for OEMs. Computer 
graphics components, small screen displays, 
certain cameras, tv signal test and measurement 
instrumentation—we offer these and other prod- 
ucts on a special basis to the original equipment 
manufacturer. 


But terms and conditions tell only part of the 
Tektronix OEM story. Our products have the 
quality, reliability, and the top performance per 
dollar that the OEM needs to stay competitive. 


Choose The Performance Level 

To Match Your System 

In many product areas our wide range of OEM 
components allows you to select just the optimal 
performance you need for the system you are 


POWER SOURCE CONSIDERATIONS 


Most Tektronix instruments provide wide-range 
regulated supplies, or quick change line-voltage 
selectors for convenient selection of line-voltage 
operating ranges. Transformer taps in other in- 
struments can be changed to accommodate 
specific line-voltage operating ranges or can be 
factory wired for a specific range if specified on 
the purchase order. 


Many Tektronix instruments are designed to op- 
erate from a power source that will not apply 
more than 250 Volts RMS between the supply 
conductors or between either supply conductor 


and ground. 
Standard Option A1 
North American Universal Euro 
120 V/15A 220 V/16 A 
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building. When your systems demand highest 
performance, Tektronix will provide the quality 
products to meet your standards. 


In price-sensitive situations, the wide Tektronix 
selection usually lets you select exactly the per- 
formance level you need—no more, no less. 


Special OEM Terms and Pricing 

Help Keep You Competitive 

Ask your local Tektronix representative about the 
special OEM terms and pricing available to you. 


Service and Support— 

When and Where You Need It 

Tektronix has service centers throughout the 
U.S. and in many countries around the world. We 
offer long term parts support to protect your 
investment. 


Many Tektronix instruments can be fitted with 
one of the power cord/plug options listed below 
and wired for the voltage as indicated, if speci- 
fied on the purchase order. 


North American 120 V/15A Standard 
Universal Euro 220 V/16.A Option A1 
United Kingdom 240 V/IZ A Option A2 
Australian 240 V/10 A Option A3 
North American 240 V/15A Option A4 
Switzerland 220 V/10 A Option A5 


The power cord/plug options may become avail- 
able on instruments not specified in this catalog. 
Refer to the individual product ordering informa- 
tion for those products offering these options as 
of publication date. 


ea 


240 V/13 A 


Option A3 
Australian 
240 V/10 A 


lf you need applications assistance, we're ready 
to help. Our OEM specialists are trained to help 
solve interface problems. That's solid support 
when you need it. 


You and Tektronix: 

A Quality Partnership 

Explore the advantages of working with 
Tektronix: excellence in products, in support, 
and in service. 


Your local Tektronix representative can help you 
get full details on how you can profit from a qual- 
ity partnership with Tektronix. 


See how our OEM expertise can add value to 
your system. 


Except for some double-insulated instruments, 
most Tektronix instruments are equipped with ei- 
ther a three-conductor attached power cord or a 
three-terminal power-cord receptacle. The third 
wire or terminal is connected directly to the in- 
strument chassis to protect operating personnel. 


Power-cord coding follows one of the two follow- 


gs 


ing schemes: 
Scheme 1 Scheme 2 
Line Black Brown 
Neutral White Light blue 
Ground Green-yellow Green-yellow 
(safety earth) 
Option A4 Option AS 
North American Switzerland 
240 V/15 A 220 V/10 A 
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The Design Automation Division provides 
Cole) iat-l@-iele)elelamisl-m-\veliuiale| 
requirements of the electronic designer. A 
LiVIIMlal-Me)M@lal(-ae-)-1(-10me)gele (0 ei t-mr-1¢-) 
offered which are used to help design, 
verify, integrate and test microcomputer 
and logic-based systems. These include 
the S-3295 VLSI Test System, models 
318, 338 and 1240 Logic Analyzers, and 
the 8561 Multi-User Software 
Development Unit. Each of these recent 
additions to the Design Automation 
Division product line represents a 
Tektronix commitment to technical 
excellence, performance and value. 
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DESIGN AUTOMATION 
DIVISION 
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The Design Automation Division of Tektronix 
is a response to the far-reaching implica- 
tions of LSI/VLSI technology. Since the 
advent of the microprocessor in the early 
1970's, there has been a constant increase 
in both the variety and complexity of “intelli- 
gent” products under microcomputer- 
based control. Driving this trend is the in- 
creasing performance capacity of micro- 
processor hardware, exemplified by the 
jump from 8-bit to 16-bit microprocessors, 
and the recent emergence of 32-bit 
“micromainframes’. 


These advances in the hardware's perfor- 
mance capacity have had a profound effect 
on the way that new digital products are 
conceived and designed. More powerful 
hardware opens the door to more sophisti- 
cated products, which in turn generate 
more demanding product specifications. 
Consequently, the task of designing digital 
products has grown larger and more 
complex. 


This ongoing expansion of the digital design 
task has created the need for a new ap- 
proach to microcomputer design instrumen- 
tation, one that ensures the designer can 
maintain maximum productivity, whether 
working alone or as part of a team effort. 


The major objective of the Tektronix Design 
Automation Division is to produce and sup- 
port this new generation of digital design 
tools, elevating the efforts of individual engi- 
neers to the creative or conceptual level, 
where they can operate in a truly cost-effec- 
tive manner. The goals of the Design Auto- 
mation Division are enhanced by Tektronix’ 
special position in the digital electronics 
industry. 


On the one hand, Tektronix is a designer 
and producer of microcomputer-based 
equipment, and directly experiences all the 
challenges inherent in the digital design pro- 
cess. On the other, Tektronix has long been 
a supplier of superior instrumentation sup- 
porting all phases of electronic design. This 
dual role provides an ideal creative climate 
for the engineers in Design Automation Divi- 
sion to conceptualize and develop design 
tools that both reflect an immediate involve- 
ment with the tool's end use and help to 
sustain our traditional commitment to excel- 
lence in product. 


Currently, the Design Automation Division's 
products fall into three major categories: 
Microcomputer Development Systems, Log- 
ic Analyzers and Semiconductor Test Sys- 
tems. In addition to the dedicated functions 
performed by each, powerful synergistic 
combinations are being developed which 
will provide designers with the types of hy- 
brid tools that will be necessary in the very 
near future. 


The Division's 8500 Series Microcomputer 
Development Systems provide total support 
for microcomputer-based software develop- 
ment and hardware/software integration. 
Through a modular architecture, these sys- 
tems supply “universal” support, allowing 
the designer to choose from a wide variety 
of chip families for a particular design. The 
8500 Series provides extensive software 
support, including compilers, assemblers, 
and many special software tools that auto- 
mate much of the code development and 
integration process. At the multi-user level, 
this support includes a powerful TNIX* oper- 
ating system, derived from Bell Lab's 
UNIX** operating system, that permits in- 
tense interaction between team members 
working toward a common program goal. 


The Division's Logic Analyzer products cov- 
er the spectrum of digital applications, from 
on-site servicing to the design of large main- 
frame computer systems. In all cases, prod- 
uct focus development has been to provide 
ease-of-use, combined with state-of-the-art 
performance. The new Color DAS Digital 
Analysis System, for example, brings a color 
CRT display to logic analyzers for the first 
time and also provides the fastest data ac- 
quisition speeds available. Another example 
is the 7D02 Logic Analyzer, a product dedi- 
cated to microcomputer-based design 
through a series of personality modules that 
automatically adapt it to the processor un- 
der test. Yet another is the portable 308 
Data Analyzer, which operates in serial and 
signature modes as well as parallel state 
and timing modes. 


Design Automation Division's S-3200 Series 
of Semiconductor Test Systems provides a 
complete, integrated circuit-testing environ- 
ment that gives an engineer total control 
over all test procedures. Through a single 
interface, the user can easily write evalua- 
tion and characterization programs, run the 
tests, and format test results into quickly 
readable graphic or tablular displays. At the 
same time, upward compatibility quaran- 
tees the integrity of test software when 
transported to different systems within the 
S-3200 Series. Through advanced hardware, 
tests can be run on even very complex de- 
vices, including hybrids such as codecs. 
Specialized test devices, like memory pat- 
tern generators and waveform digitizers, 
permit the system to test almost any type of 
IC available. 


To support its growing product line, the De- 
sign Automation Division has assembled a 
staff of technical personnel who are inti- 
mately familiar with the needs of the design 
engineer. From sales to applications assis- 
tance to service, you get the kind of backup 
that today's sophisticated design tools de- 
mand. In addition, the Division maintains a 
comprehensive education/training program, 
including workshops and seminars on all 
phases of microcomputer-based design. 


The Design Automation Division has made a 
firm commitment to provide design tools 
built to accommodate the future. As evi- 
dence, many DAD products have modular 
architecture that allows the inclusion of 
high-performance modules as they become 
available. Also, many software products can 
migrate from one system to another as the 
user's hardware base is upgraded. Through 
techniques such as these, the Design Auto- 
mation Division will continue to support the 
design engineer, who faces a digital world 
full of challenge and promise. 


* TNIX is a trademark of Tektronix 
** UNIX is a trademark of Bell Laboratories 
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MDL Now Supports 
8088/87 68000 Z80A 
8086/87 68120/121 Z80B 





8085A 6800 Z8001 

8080A 6801 Z8002 

8048 6802 T™MS9900 

8049 6803 SBP9900 

8035 6808 SBP9989 

8039 6809 1802 

8021 6809E 

8022 68008 

8041A 68010 

MDL Future Support 

80186 F9450/ 7809 

80286 1750A 78C06 
NSC800 7720 

7811 


Tektronix Microcomputer Development 
Products offer the broadest range of quality 
multiple microprocessor support available 
today. Tektronix won't lock you into one 
microprocessor family or vendor. Plus, every 
Tektronix MDL is backed with over 30 years 
experience in meeting designer's needs. 
We test our Development Labs thoroughly 
to ensure performance and reliability. Each 
one provides complete development capa- 
bility and the Tektronix commitment that 
guarantees you'll Keep abreast of the fast 
paced microprocessor technology. 


Call your local specialist today to find out 
more about Tektronix MDL Systems. 
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Microcomputer Development Cycle 


Define and Specify Product 
TNIX Documentation Tools 
Editors 
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TNIX Documentation Tools TNIX Documentation Tools 
Editors Editors 
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Develop and Debug Software i, le Build and Debug Hardware 
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Editors © Digital Design Lab 
Assemblers ce Emulators 
Compilers Trigger Trace Analyzer 
Emulators 
Trigger Trace Analyzer 
LANDS Debu 
Combine Modules and Debug Prototype Hardware System 
Compilers Digital Design Lab 
Emulators Emulators 
Trigger Trace Analyzer ca bed Trigger Trace Analyzer 
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integrate Hardware and Software 

and Debug 

Emulators 

Trigger Trace Analyzer 

Digital Design Lab 

LANDS Debug 

Integration Control System 

Evaluation and Documentation 

Used Throughout Entire Design Cycle: TNIX Tools 
Color Key + 
Documentation Tools 





Electronic Mail 


Manufacturing and Service 
Digital Design Lab 
Native Programming 
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Tek Tools Help you be More Productive 
Throughout the Entire Microcomputer 


Design cycle. 


1977/1978 |1979 |198@ 


oo! 


Over time, microcomputer designers have devel- 
oped a systematic microcomputer design cycle 
which guides a microprocessor-based product 
from concept and definition through to manufac- 
ture and service. Each step in the cycle presents 
a unique set of problems and challenges to the 
engineer. Also, each step is critical to building a 
successful product. 


Every phase in the cycle presents you with 
different demands. These demands are growing 
more complex as microcomputer hardware 
moves from the 8-bit to the 16-bit level and 
beyond. The only practical solution is more pow- 
erful design tools. 
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Tek’s 8500 Series Automates The Design 
Cycle. 

Only the Tektronix 8500 Series can give you 
design support broad enough to embrace the 
entire design cycle. No matter where you are in 
the cycle, Tektronix has design automation tools 
that dramatically increase the effectiveness of 
the engineer in developing a better product in 
less time and at a substantially lower cost. 


Tek's 8500 Series design tools cover more design 
cycle tasks with greater effectiveness than any 
other engineering tool set on the market today. 
And they do so with a level of quality that has 
made Tektronix the leader in digital design 
instrumentation. 
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Tek Microcomputer Development Systems 
Expand with Your Needs. 


No matter what the size and scope of your 
engineering operations, Tek provides a solid 
hardware foundation for your microcomputer de- 
sign tool set. 


For entry-level operations, the 8561 Software De- 
velopment Unit provides a complete, cost-effec- 
tive computer system that's expandable from one 
or two users or up to eight users. For more 
advanced environments, the 8560 Software De- 
velopment Unit starts with four users and ex- 
pands to eight workstations. Both systems will 
accommodate up to 1 Mb of RAM and 140 Mb of 
hard disc storage to support large, sophisticated 
design environments. 


For either system, emulation and debug functions 
are supplied by the 8540 Integration Unit, which 
offers the widest and best emulation support 
available today. The 8540's modular architecture 
accepts Tektronix real-time emulation modules for 
a wide range of 8-bit and 16-bit microprocessors. 


Tek Software Compatibility. 

Tek also offers powerful High Level Language 
tools and many popular assemblers on Digital 
Equipment Corporation's VAX Series of comput- 
ers using either the VMS or UNIX 4.1 bsd operat- 
ing systems. This Tek/DEC combination gives you 
a powerful series of options when configuring 
your design environment. You can run Tek soft- 
ware development tools on the VAX to produce 
executable object code, and easily download the 
code to a Tek 8540 Integration Unit to perform 
emulation/debug tasks. Tek supplies you with the 
software needed to make your VAX/8540 combi- 
nation function as a turn key system. In more 
advanced configurations, you can interface entire 
8560/8540 systems to the VAX to create a power- 
ful distributed processing system with the VAX 
acting as the central manager. 


Regardless if you start with the entry level 8561 or 
a VAX 780, the Tek software tools will allow you to 
transport the programs you generate from one 
computer to another. 


eg a 
- 
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Single Key Interactive COLOR Interface 


to Tek Design Tools 


COLORKEY + and the Tek 4105M color graphics 
terminal combine to give you simple, single key 
stroke access to the powerful set of Tek micro- 
computer design tools. The color scheme has 
been selected to maximize the readability of 
complex information and to reduce user fatigue 
The color coding and graphically defined “soft” 
keys guide you through the system with a mini- 
mum of effort or knowledge 


While COLORKEY + gives pushbutton access to 
various tools and greatly accelerates the user 
learning curve for the system, it does not con- 
Strain the more advanced user. At any time, you 
can directly enter commands to the Tek micro- 
computer design tools 


COLORKEY + 
User Interface 


User 


Design Documentation and Team Communi- 
cations Support 

At the product definition stage of the design 
cycle and at many stages thereafter, good com- 
munications and timely, accurate documentation 
are essential. Tek's TNIX operating system and its 
related utilities cover both these requirements 
For team communications, electronic mail, 
intersystem communications and file linking are 
available. For documentation, TNIX offers a pow- 
erful text processing package that allows fast, 
simple document generation and updating 


Interface 


Define and Specify Product 
TNIX Documentation Tools 
Editors 


Define and Specify Software 
Modules 

TNIX Documentation Toois 
Editors 


Define and Specify Hardware 
Modules 

TNIX Documentation Tools 
Editors 


into 4 scripts 
Transition time 
is about 18 sec. 
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Tek Editors Expedite Code and Text Entry 


During software development and document 
preparation, high performance editors become 
critical tools in the design effort. Different tasks 
within the design cycle can.be made more pro- 
ductive by using an editor specifically designed 
for the task. Also individual users have different 
preferences as to the type of editor they like to 
use. Tek offers a selection of editors to handle 
the different tasks and individual preferences. 


General Purpose Editors 

The TNIX line editor, “ed”, lets you make sweep- 
ing changes in your code or documentation with 
a minimum of effort. With the streamlined com- 
mand set of “ed", updates are easily 
accomplished. 


The Tek Advanced Screen-Oriented Editor (ACE) 
is an ideal choice for text entry and cursor- 
directed screen editing at specific locations with- 
in your code or text. 


High-Level Source Code Editors 

Tek's LDE (Language-Directed Editor) is an inte- 
gral part of the Tek LANDS (LANguage-oriented 
Development System). LANDS allows éditing, 
compiling, integrating, and debugging a 


program in the same high level for the entire 
cycle. The LANDS package consists of LDE for 
PASCAL, or “C" Compiler, Integration Control 
System and Debug, thus allowing the user to 
work through the S/W design and debug cycle 
while remaining at a high level. 


LDE is actually able to understand the syntax of 
the source code you have entered and flag any 
syntax errors while you are still in the editor. 
LDE's syntax error detection eliminates the need 
to run lengthy compilations just to locate syntax 
errors, LDE is also an excellent general purpose 
screen-oriented editor. 


Special Editing Tools 

The TNIX Auxiliary Utilities Package contains sev- 
eral specialized tools that allows sweeping 
changes to multiple files automatically. For exam- 
ple, if you have several assembler source files 
and you wish to change all the assembler 
directives, you could use these tools to accom- 
plish this task automatically. 


TEK GIVES YOU THE CHOICE OF EDITOR THAT 
WILL BEST ACCOMPLISH THE TASK YOU WISH 
TO PERFORM. 


Conventional 


Editor 






LDE Saves Time 


@ Reducing Passes Through The Compiler 
@ Reducing Coding Errors 
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TNIX C mentation Tools cneeneeeeensenees 
Editors 


LDE 
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Error 


Compile 





TEK 


Tek Compilers and Assemblers 


Microcomputer software design demands a high- 
ly sophisticated set of programming tools that 
maintain high productivity while permitting logic 
manipulations all the way down to the hardware 
level. In response, Tek compilers and assemblers 
bring you an advanced feature set that stream- 
lines your coding effort while retaining the power 
you need to implement machine-level operations. 


High-Level Amenities for Assembly Coding 
With Tektronix assembler/linkers, you get many 
features that are normally only associated with 
high-level coding. You can create sophisticated 
macro statements that provide high-level coding 
power. 


The INCLUDE directive can be used to include 
other files containing assembler source, date 
types, constants and variables. Conditionals, us- 
ing Boolean expressions, are available to help 
you control the assembly process. In addition, 


CONDITIONALS 
IF ELSEIF ELSE ENDIF 


IF Type — "is 
U S Code 


ELSEIF Type = “European” 


European Code 


Warning No Model Selected 


Y 
Ht 
= 


Tek assemblers all share the same base, which 
means once you learn a Tek assembler you can 
move from one microprocessor to another with a 
minimum of learning time. All the MACRO com- 
mands, expression handling and assembler 
directives are the same. 


Tek Compilers Offer More Than Generation 
of Quality Code. 

For high-level language programming, Tek's PAS- 
CAL and “C" compilers give you all the estab- 
lished benefits of structured languages plus the 
ability to do operations such as interrupt han- 
dling, /O port access and bit manipulation with- 
out ever having to resort to assembly language 
code. 


To insure compatibility for porting existing pro- 
grams, Tek's PASCAL-Compiler adheres to the 
ISO standard and Tek's “C" Compiler adheres to 
Kernighan and Ritchie's standard. 


Model A 


u.. S, 
Terminal 


Ja 
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Emulators 
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Model B 


European 
Terminal 
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LANDS Automates Hardware/Software 
Interface Definition with ICS 


One major task associated with microcomputer 
design is to correctly interface the software with 
the specifics of the prototype hardware. When 
the software has been generated in a high-level 
language like PASCAL or “C’, this task can 
become quite complex and time consuming. 
However, with Tek's Integration Control System 
(which is a standard part of Tek’s compilers) the 
hardware/software interface definition is almost 
entirely automated. 


Linker Command File Automatically 
Generated 

To use ICS, all you have to do is answer questions 
from the ICS prompter about your software and 
hardware prototype. ICS does the rest. First, it 
creates a linker command file which adheres to 
the memory parameters you've specified. 
Constants, instructions and global variables are 
all automatically assigned to their correct loca- 
tions within the prototype address space. 


Main 


Module 1 


Module 
1 


RTS 


RTS 
B 


Reset and Interrupt Handler Code Supplied 
ICS generates any code needed to link low-level 
interrupt vectors to your service routines. It also 
generates the object code needed to handle the 
initialization/reset operation. Normally, interrupt 
and initialization/reset code would have to be 
manually programmed in assembly language and 
then linked with the high-level code. 


ICS Creates Emulator Command File 

In addition to automating the hardware/software 
interface task, ICS also creates an emulator com- 
mand file which allows you to download the 
linked object and execute it in a single command. 
You save both time and effort in the debug stage 
of the design cycle. 


The Integration Puzzle 


Module 2 


ICS Brings it Together 


Object 
Code 
Reset 
Interrupts 


Module 


Combine Modules and Debug See eee. 


Compilers . 

Emulators ee ee ene 

Trigger Trace Analyzer 

Integration Control System oO 
° 


integrate Hardware and Software : 
ra Or oO Oo 
Emulators + * 
Trigger Trace Analyzer . . 
Digital Design Lab Es ci 
LANDS Debug DeNeeeseeeeeneeun 
Integration Control System . 
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Hardware 





Emulator 
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LANDS High-Level Debug Pulls Debug 
Operations Up To The Source Code Level 


With most development systems, any trace infor- 
mation accumulated by the debug software is 
displayed in an assembly code format. Unfortu- 
nately, this code bears little or no resemblance to 
the original PASCAL or “C" source code. A great 
deal of time and effort is spent figuring out the 
relationship between assembly-level debug infor- 
mation and the original source code. 


Tek's LANguage-oriented Development System 
solves this long-standing problem through High- 
Level Debug, which translates debug information 
back into its counterparts at the PASCAL or “C’ 
source code level. 


Track Real-Time Execution Bugs in Source 
Code 

With High-Level Debug, all your debug com- 
mands can be entered using source code termin- 
ology. In PASCAL, breakpoints can be assigned 


CONVENTIONAL 






using compiler-assigned statement numbers. Pro- 
gram execution can also be halted using specific 
procedure or variable names. Values can be 
returned to calling functions. 


You can even single-step through your high level 
language program statement by statement or 
reset the program to its original starting point. 


Powerful Debug Display Features 

High-level Debug also gives you the capability of 
displaying your program in high level source form, 
thus speeding the analysis. For instance, in PAS- 
CAL, you can trace procedure calls and obtain a 
listing of each time the procedure is entered or 
exited and the value of any parameters. Also, 
variables can be displayed, modified and evaluat- 
ed in their original source code terms. There is no 
need for the time-consuming task of translating 
hexadecimal responses to the corresponding 
high level language constructs. 






1030 44 12 3E 5A 
1034 @ 





User Needs Heavy Documentation To Translate From Hex to Pascal 


PASCAL DEBUG 





User Debugs in Pascal 


PASCAL Prgm. 


# Break Proc 4 
# Color 

Color = Red 
# 
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Emulators and Trigger Trace Analyzer 


Provide powerful insights into the interaction of 
software and hardware execution with emulators 
and trigger trace analyzer. 


Emulation is well accepted as the most effective 
method of debug during hardware/software inte- 
gration, and Tektronix is largely responsible for 
establishing it. Since 1977, when Tek introduced 
its 8080, 6800 and Z-80 emulators, the company 
has been the undisputed leader in supplying the 
microcomputer engineering community with su- 
perior emulation systems. In recent years, this 
leadership position has been enhanced by ad- 
vances such as real-time emulation with no wait 
states and support for 16-bit processors, such as 
the Motorola 68000 and the Intel 8086 Series. 


Real-Time Emulation 

Real-time emulation is accomplished by execut- 
ing code on a processor identical in function to 
the one targeted for the prototype hardware. The 
emulator processor is run under the control of 
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powerful debug software that allows control and 
tracing of the code’s execution. This debug 
software does not need to be linked into your 
code or use any of your memory or interrupt lines. 


Tek’s superior emulators allow your code to exe- 
cute in real-time, with no wait states inserted or 
clock pulses stretched. This means the emulator 
is fully transparent to the user; therefore you do 
not spend time “working around” the develop- 
ment system. 


Trigger Trace Analyzer Captures Real-Time 
Events 

A powerful option to Tek emulators is the Trigger 
Trace Analyzer, which uses a high-speed buffer 
to capture real-time software and hardware logic 
events, with the prototype running at the design's 
full specified operating speed. Multiple word rec- 
ognizers allow you to define sophisticated trig- 
gers when tracing code execution. And data 
qualification allows you to capture only the data 
you wish to see. 
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TEK SERIES 
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TEK 


Simultaneous Debugging of Multiple Processors 


A greater number of microcomputer designs now 
involve either dual processors or a single proces- 
sor closely coupled to other intelligent hardware 
within the prototype. Tek meets the challenge of 
these designs through the Digital Design Lab, 
which combines the power of the Tektronix 
8560/8540 Microcomputer Development System 
with the Tektronix DAS 9100 Digital Analysis 
System. 


Through a single terminal interface, the user has 
complete control of both systems. An 8540 emu- 


lator traces one processor's execution while the 
DAS 9100 traces the second intelligent chip. The 
real-time data flow from these two sources is time 
stamped as it is stored in memory. The data can 
then be formatted in a time-synchronized manner 
for display and analysis. This time correlation 
Capability allows you to see the cause and effect 
relationships between the two circuit elements 
being debugged. The result is a powerful insight 
into separate, but related data flows within the 
same prototype system. 


THE SOLUTION: TIME CORRELATION 
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TEK 


8561 


Multi-User Software Development Unit 





Powerful, Low-Cost Entry-Level Micro- 
computer Development System Supporting 
One or Two Users with 13.6 Megabyte Disk 
Storage, 1 Mb floppy and 265 kilobytes of 
RAM Memory 


Easily Expanded Into a Full Tektronix 8560 
Development System Supporting Up To 
Eight Users, 35.6 Mb Disk Storage and 1 Mb 
Memory 


Full Software Design and Integration Sup- 
port For Over Twenty 8-Bit and 16-Bit 
Microprocessors 


TNIX Operating System Based On The Pow- 
erful, Widely Accepted UNIX Operating Sys- 
tem from Bell Laboratories 


Large Selection of Software Design Tools, 
Including Full PASCAL Support for most 16- 
Bit Processors That Covers The Entire De- 
sign Cycle from Source Code Entry to Debug 
Operations. 


Complete Compatibility With Tektronix 8540 
Integration Unit for Hardware/Software Inte- 
gration Through Real-Time Emulation 





The Tektronix 8561 Software Development Unit 
provides a powerful and complete set of micro- 
computer design tools to the smaller design team 
while accommodating future expansion through a 
simple, cost-effective upgrade path. The basic 
8561 fully supports two workstations, which may 
be either standard CRT terminals or Tektronix 
8540 Integration Units designed specifically to 
handle hardware/software integration tasks 
through real-time emulation. Through a series of 
upgrade options, this basic package can be 
expanded to accommodate up to eight 
workstations. 


The basic version of the 8561 includes an LSI 
11/23 16-bit processor, 256 kb of RAM, 13.6 Mb 
hard disk storage, 1 Mb of flexible disk storage, 
2 user ports and 2 line-printer ports. This basic 
system can be easily upgraded within the same 
mainframe to up to 8 user ports and 35.6 Mb of 
hard disk storage and 1 Mb of main memory. 


All versions of the 8561 run under TNIX, an 
exceptionally powerful operating system derived 
by Tektronix from Bell Laboratories’ UNIX. TNIX is 
dedicated specifically to supporting the micro- 
computer design process. The 8561 can fully 
utilize a wide range of Tektronix microcomputer 
software design tools covering over 20 8-bit and 
16-bit microprocessors. These include compilers, 
assemblers, editors and text processors plus the 
symbolic debug tools and high-level debug tools 
used in conjunction with the 8540 Integration Unit. 
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Upgrading The 8561 

Your 8561 was designed to be easily and quickly 
upgraded to four users and 35.6 Mb hard disk. All 
software you have written, directory formats, 
passwords, etc., can be ported to your upgraded 
system. 


Utilization of Existing Equipment 

By upgrading your 8561, you add two (or six) 
more valuable user ports which can take advan- 
tage of the equipment and software you already 
have. 


More Disk Space 

Your 8561 comes standard with a 13.6 Mb disk. 
After formatting and installing the TNIX operating 
system, approximately 9.1 Mb of disk space is 
available. 
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Here are some approximate numbers you can 
use to determine how much disk space is avail- 
able for user programs: 


Assembler 0.11 Mbytes 
Compiler 0.46 Mbytes 
Language Directed Editor 0.18 Mbytes 
HLL Debug 0.11 Mbytes 
Advanced Screen Editor 0.07 Mbytes 
Auxiliary Utilities Pkg 1.10 Mbytes 
Text Processing Pkg 0.75 Mbytes 
Native Programming Pkg 0.64 Mbytes 


As an example, assume a system with an assem 
bler, compiler, LDE, HLL debug, auxiliary utilities 
package and text processing package. These 
packages require 1.7 Mb of disk space. The total 
disk space available for user programs is 6.4 Mb 
or 3.2 Mb/user with two users. 


After upgrading you will gain an additional 21 Mb 
of disk space or a total of 27.4 Mb, 6.85 Mb/user 
with four users. 


In addition, an upgraded system is compatible 
with the Tektronix 8503 35 Mb Disk Expansion 
Unit. Three 8503's can be added to your upgrad- 
ed 8561. 


Share Common User S/W Easily 

After upgrading, you now have four users who 
can share user-generated programs and also be 
assured of the latest versions. 


Quick and Easy Upgrades 

Your upgrade can be performed at your local Tek 
service center. The 8561F08 gives you an addi- 
tional 22 Mb of hard disc and two extra user 
ports. The 8561F09 adds six extra user ports, as 
well as the extra 22 Mb of hard disc. 


Performance 

The 8561 comes standard with 256 k of system 
memory. Depending on how much software work 
you plan to do, you may wish to add system 
memory. Added system memory will help to 
maintain the speed of the system should heavy 
demands be placed on the system processor. 
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TNIX Operating System 

The 8561 Multi-User Software Development Unit's 
TNIX operating system is ideally suited to the 
team-oriented microcomputer software design 
environment and contains many features target- 
ed specifically at improving the productivity of 
individual engineers participating in a collective 
design effort. 


TNIX gives an important boost to user productivi- 
ty through multitasking, which allows a user to run 
several tasks simultaneously. For instance, one 
source code file could be assembled or compiled 
while another was being edited. Further, different 
tasks can be arranged in descending levels of 
priority to make best use of the system's capabili- 
ties. Also, line printer spooling can be invoked. 


TNIX utilizes a powerful hierarchical filing system 
which gives you fast access while promoting 
superior file organization of the team level. Files 
are arranged in a “tree” structure with as many 
hierarchical levels as your design needs require. 
Each level accommodates either files or directo- 
ries pointing to more files or directories at lower 
levels. 


In addition, TNIX provides exceptionally flexible 
read and write protection, so software can be 
progressively released to wider group of users as 
it becomes more fully debugged. There are also 
provisions for easy file sharing and electronic mail 
between system users. 


To streamline interaction with the 8561 system, 
TNIX permits the construction of command files 
which minimize typing and execution of repetitive 
tasks. These files permit simple command execu- 
tion sequences, and also the inclusion of high- 
level control structures such as FOR loops, CASE 
statements, IF-THEN-ELSE statements, and 
WHILE and UNTIL loops. TNIX also permits “pipe- 
lining”, which connects the standard output of 
one program to the standard input of another. For 
instance, a single, pipelined command could list 
file names from a directory, paginate them into a 
two-column format and then queue the result for 
printing. 


To simplify the debugging of large programs 
composed of many modules, TNIX features a tool 
called “make”, which ensures that all interdepen- 
dent source code modules have been reassem- 
bled to reflect updates entered after debugging. 
“Make” removes build errors and eliminates a 
great deal of recompiling by regenerating only 
those files which need it before being linked into 
the latest version of the executable object code. 


Documentation is a major requirement of almost 
any microcomputer software development 
project, and TNIX provides special support for 
this need through an optional documentation 
package. This package includes a diverse set of 
word processing and report generation functions 
which enable users to quickly complete all their 
documentation tasks without ever leaving the 
8561 system environment. 


Microprocessor Design Support 

The 8561 gives you complete access to all of 
Tektronix’ software development and integration 
tools, which support over twenty of the most 
commonly used 8-bit and 16-bit microprocessors. 


This includes advanced high-level support such 
as LANDS, PASCAL, the first PASCAL micro- 
computer software development package that 
supports all phases of the design cycle. At the 
source stage, LANDS includes a Language-Di- 
rected Editor which understands PASCAL syntax 
and flags all syntax errors before they reach the 
compiler, thus eliminating a major cause of the 
need to recompile. 


The LANDS PASCAL compiler contains many 
enhancements aimed specifically at micro- 
computer programming. This includes features 
such as data manipulation of the bit level, assign- 
ment of variables to specific hardware addresses 
and direct access to |/O ports. Also, a separate 
optimizer pass can significantly reduce code 
volumes and boost performance. 
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LANDS also includes a unique tool for implement- 
ing the hardware/software interface called the 
ICS (Integration Control System). The user simply 
responds to a menu or creates a brief file which 
outlines the parameters of the hardware/software 
interface. The ICS then automatically handles the 
details, such as creating the linker command file, 
interrupt handling code and reset/initialization 
code. 


For hardware/software integration tasks, LANDS 
includes PASCAL Debug, which elevates all de- 
bug operations to the PASCAL source code level. 
This completely eliminates the need to translate 
assembly-level debug information into its level 
counterpart. 


Real-Time Emulation Support 

The 8561 is designed for easy interfacing with the 
Tektronix 8540 Integration Unit, which provides 
real-time emulation for the entire range of 
Tektronix 8-bit and 16-bit chip support. Code 
developed on the 8561 is downloaded to the 
8540's program memory, up to 128k, for execu- 
tion on the emulator processor. Execution takes 
place under control of powerful debug software, 
and the resulting data can be uploaded for 
powerful post-processing by the 8561. For in- 
depth analysis of real-time code execution, an 
optional Trigger Trace Analyzer includes sophisti- 
cated triggering to capture program flow in a 
high-speed memory buffer. 
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From its origins a decade ago the logic analyzer 
has emerged as the preeminent tool for design, 
evaluation, manufacture, and maintenance of dig- 
ital equipment. Today logic analyzers are found 
throughout the electronics world, with the same 
universal acceptance as the oscilloscope and the 
voltmeter 


The applications for logic analyzers are wide- 
spread. Some users require portable, lightweight 
instruments for field service, while others require 
larger, more versatile benchtop units for laborato- 
res and manufacturing areas. To meet these vari 
ous requirements, Tektronix offers a broad family 
of logic analyzers consisting of four different 
product lines 


The DAS 9100 Series is truly worthy of its 
name—Digital Analysis System—offering three 
mainframes, four types of acquisition modules, 
pattern generation, tape cassette storage, and an 
optional systems interface 


Easily portable and rugged, the new 1240 main- 
frame has two types of data acquisition modules, 
RAM/ROM pack data analysis and storage, mod- 
ular COMM pack system interfaces, and the 
world's first true dual-timebase capability. 
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The Tektronix LA Family includes the 1240, the DAS 9100, the 318 and the 338 Logic Analyzers 


The monolithic, ultra-portable 300 Series includes 
the 308 plus two new models: the 318 and the 
338. All three instruments feature both serial and 
parallel data acquisition, outstanding packaging, 
and very high performance 


The 7000 Series provides two tried and true ana- 
lyzers packaged as plug-in modules for 7000 Se- 
ries oscilloscope mainframes 


All Tektronix logic analyzers feature ease of use, 
because we believe the logic analyzer should al- 
low the user to concentrate on solving problems 
rather than on how to operate the analyzer. Clear 
screen displays, menu-formatted operator inter- 
faces, straightforward keyboard layouts, and sim 
ple, reliable mass storage media all contribute to 
the overall ease of use. This is further enhanced 
by such industry firsts as the color display in the 
DAS and the touch-screen soft keys in the 1240 


Today many digital designs are built around one 
Or more microprocessors. To simplify the analysis 
of such systems, Tektronix offers the widest vari- 
ety of single-plug microprocessor probe connec- 
tions and disassembly software on the market 
The 1240 Dual Timebase allows you to capture 
synchronous data from two different 
microprocessors simultaneously. You can even 
define a trigger sequence interdependently be- 
tween the two timeframes! 


Another industry first is the ability to design your 
own disassembly to run on the DAS 9100. This 
supports custom or proprietary processor de- 
signs while maintaining complete confidentiality 


ARCHITECTURE OF LOGIC 
ANALYZERS 


The following paragraphs describe some of the 
operational sections found in logic analyzers. As 


shown in Figure 1, there are six main sections in 


conventional analyzers: input, real-time prepro- 
cessing, memory, clocking and triggering, dis- 
play, and control. In the DAS 9100, Tektronix has 
introduced a seventh section, the industry's first 
pattern generation. Also, Tektronix logic analyzers 
include a very important eighth section: post 
processing 


input 

Today logic analyzers have from 8 to more than 
100 parallel inputs. Typically, the inputs are 
grouped in 8 or 9 channels per probe. The thresh- 
old voltage for the inputs is variable to allow for 
the wide variety of logic devices in use 
Each probe also includes an external clock input 
and/or qualifier input, as well as ground reference 
lines 


Because of the special needs for various signal 
types, a variety of probe and accessory hardware 
has been developed. For very high-speed signals, 
short leads are connected to hybrid input circuits 
for maximum signal fidelity. To analyze complex 
parts such as microprocessors, personality mod- 
ules provide a reliable, prewired, single-connector 
interface to the microprocessor. In fact, you can 
wire your Own Universal Processor Interface Kit 
(see page 86) to provide a customized single- 
plug interface to your particular circuit 


Real-Time Preprocessing 

Because of the large amount of data in a digital 
system, preprocessing is often necessary. Clock 
qualification is the process of sorting data in real 
time, based on the state of a control signal(s). 


Clock qualification sorts the data according to the 
time relationships to other bus signals. For exam- 
ple, clock qualifiers help determine when data is 
valid on a multiplexed bus, allowing the analyzer 
to store bus data only during specified valid data 
intervals 
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Figure 1. Logic Analyzer Block Diagram 


Data qualification is the process of sorting the 
data in real time based on the content (value) of 
the data, rather than the time of occurrence. Data 
qualification allows you to store only certain kinds 
of data, such as accesses to certain memory lo- 
cations or |/O ports, or the execution of specific 
subroutines. 


Both clock and data qualification reduce the 
amount of data stored, thereby reducing analysis 
time and increasing the effective size of the ac- 
quisition memory. 


Memory 

Logic analyzers can have three separate memo- 
ries: acquisition, glitch, and reference. The acqui- 
sition memory stores the data acquired from the 
circuit under test. Data is acquired and loaded 
into memory continuously, writing over previous 
data until a trigger event terminates the 
acquisition. 


For timing measurements, the acquisition memory 
may be a dual memory. One memory stores ac- 
quired data while the other stores acquired glitch 
information. 


Reference memory is used to store a pattern for 
comparison. Such a pattern can be acquired ei- 
ther from a circuit operating properly or from an 
off-line source such as a simulator. When the con- 
tents of the acquisition memory are compared 
with the contents of reference memory, the differ- 
ences are highlighted so you can see the errors 
easily. 


Clocking and Triggering 

The clocking and triggering area contains word 
recognizers and qualifiers that define the trigger 
event. The trigger event stops the data acquisi- 
tion and serves as a reference point in the ac- 
quired data. This part of the analyzer also con- 
tains circuitry to clock the data acquisition. 


In logic analyzer terminology there are two modes 
of clocking: synchronous and asynchronous. In 
synchronous mode the analyzer is clocked from 
the circuit under test. Since, in most digital sys- 
tems, events in the circuit are driven by a system 
clock, the logic analyzer must use the system 
clock to detect events. In asynchronous mode 
the acquisition clock is provided by the analyzer, 
so there is no synchronization with the circuit un- 
der test (except the trigger event). Asynchronous 
clocking allows the analyzer to sample the data at 
faster rates than the system data rate, thereby 
providing time resolution of events occurring fast- 
er than the system clock rate. Synchronous clock- 
ing is usually used for watching state flow related 
to software. Asynchronous clocking is usually 
used to acquire hardware timing information. 
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The trigger signal is derived from a variety of 
word or event recognizers. Since triggering is a 
complex subject—and it has been made even 
more complex by the wide variety of terms used 
by different logic analyzer manufacturers—let's 
start with a simple example and then consider the 
possible extensions. 


Simple word recognition is the ability to recognize 


a single event defined by a word made up of- 


selected input channels. For example, a 64-chan- 
nel logic analyzer can have a word recognizer 
register of up to 64 bits that describe an event. 


Sequential word recognition is the natural exten- 
sion of simple word recognition. Simple events 
are combined sequentially to define a compound 
event. For example, if you expect events A, B, 
and C to occur in that order, you can set the 
trigger to look for a valid output from word recog- 
nizer A, followed by a valid output from word rec- 
ognizer B, followed by a valid output from word 
recognizer C to trigger and end the acquisition. 
The trigger will occur only after all three events 
have occurred in the proper order. 


Sometimes you want to monitor conditional 
branching. For example, event A might occur, fol- 
lowed by event B, followed by either event C or 
event D. Program flow might often include event 
A and B, with the choice between C and D deter- 
mining the next sequence of events. 


Event counters and delay timers increase the ver- 
Satility of the logic analyzer trigger. An event 
counter counts the number of occurrences of an 
event. Using the event counter, you instruct the 
logic analyzer to trigger only after the nth occur- 
rence of the event. A delay timer works similarly, 
except that the trigger is delayed a given length 
of time rather than waiting for the nth event. 


Event duration filters are useful to define hard- 
ware events. For instance, you might want to trig- 
ger on a combination of pulses only if the combi- 
nation remains valid continuously for some 
minimum time. A filter delays triggering until the 
condition has been true for the minimum time 
specified by the filter. 


Trigger arming allows a logic analyzer to acquire 
data based on two different clocks. One section 
of the analyzer monitors data lines at the system 
clock rate until a trigger event is found. It then 
arms another section of the analyzer running at a 
high asynchronous clock rate. 


Arming is useful for investigating high-speed 
hardware phenomena such as control pulses to a 
microprocessor. When the analyzer section moni- 
toring the address lines at slower speed finds the 
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proper trigger event, it enables the other analyzer 
section running at higher speed to take a high- 
resolution look at the control lines. Note that both 
synchronous and asynchronous clocking are 
required. 


The new Tektronix 1240 is the first logic analyzer 
to offer a true dual timebase. A dual timebase 
allows a single analyzer to behave like two com- 
pletely independent analyzers, with whatever 
interdependencies you define. For example, if you 
want to acquire data from two different buses in 
a system, each part of the analyzer can acquire 
data synchronously from one of the buses and 
the analyzer will time-correlate the two sets of 
data to provide a global picture of system opera- 
tion. Of course, a dual-timebase analyzer also al- 
lows trigger arming operations, as defined above. 
The dual timebase makes the 1240 particularly 
valuable in system integration activities. 


Display 

There are two basic types of output display: tim- 
ing diagrams and state tables. In the timing dia- 
gram, the data stored in memory is used to con- 
struct a multi-trace waveform drawing similar to a 
multi-channel display on an oscilloscope. The tim- 
ing diagram is usually the preferred method of 
observing data acquired asynchronously at high 
speeds to locate hardware faults. 


The state table displays data describing the state 
of the circuit under test in tabular form. It is the 
preferred output for synchronous data. The state 
table is much more readable if the data can be 
grouped into fields and displayed in octal, hexa- 
decimal, or character codes (e.g., ASCIl), as well 
as in binary format. Also, the ability to group the 
data in fields relating to the circuit under test, 
rather than to the logic analyzer probes, makes it 
easier to understand what is really happening. 


Post Processing 

Post processing of data acquired by a logic ana- 
lyzer allows the user to analyze deeper relation- 
ships in the data and to understand the display 
more readily. Two examples of post processing 
are mnemonic disassembly and performance 
analysis. 


Mnemonic disassembly displays the data in the 
state table in much more readable form. For ex- 
ample, it is much easier to understand the event 
flow of a microprocessor when the instruction 
codes are shown rather than the numerical ma- 
chine codes. This is also true for messages in a 
character code such as ASCII and for transac- 
tions on a bus such as the GPIB. Although some 
mnemonic disassembly tables may be built into 
the hardware of the logic analyzer as you pur- 
chase it, it is very helpful if you can enhance the 
analyzer's basic capability either by adding addi- 
tional pre-programmed mnemonics (such as the 
ROM packs on the 1240) or by defining your own 
mnemonics (as on the DAS 9100). 


Performance analysis sorts and organizes the 
data for meaningful statistical readout. For in- 
stance, you can obtain statistical data on how 
often a certain routine is accessed, or on how 
long your system takes to respond to an interrupt, 
all within a real-time, real-world operating 
environment. 


Instrument Control 

Logic analyzers have many powerful features 
which can be applied quite flexibly. To make the 
best use of this power, you must be able to setup 
the instrument easily, capture the data you 
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want, and then process and display the data in 
the manner you desire. To make your job easier, 
Tektronix has introduced many innovative human 
interface features. Large, easily readable dis- 
plays make it easy to find the data. Straightfor- 
ward, easy-to-read keyboards use color coding 
to highlight keys in functional groups. In fact, 
wherever it makes sense, Tektronix analyzers 
use the same keyboard and menu layouts so 
that expertise learned on one model carries over 
to the rest of the family. And finally, Tektronix 
continues to innovate with such features as the 
color display on the DAS 9100 and the touch- 
screen soft keys on the 1240. 


A very helpful analyzer feature is the ability to 
store setup information and acquired data in 
some non-volatile manner. Tektronix analyzers 
use a variety of methods, including tape cas- 
settes, battery-backed RAM packs, and non-vol- 
atile memory inside the analyzer itself. By storing 
and reusing setups, you can easily set up the 
analyzer to do specific tasks. Acquired data that 
has been stored can be analyzed conveniently 
at some later time. This saves considerable time 
in communicating observations to others; instead 
of describing what he saw, the user can actually 
show someone else the reconstructed data. Of 
course, transportable media also simplify the 
transfer of setups from one instrument to 
another. 


An important aspect of the control of logic ana- 
lyzers is the interface to external controllers and 
peripherals. The instrumentation user can save 
significant time as intelligent instruments talk to 
each other to speed up the testing process. 
Also, the ability to work with controllers, either 
on-site or at remote locations, allows the same 
instrument to be used optimally in design, manu- 
facturing, and service. 


Pattern Generation 

The traditional logic analyzer acquires data from 
the circuit under test. Obviously, to acquire 
meaningful data, you must ensure that some- 
thing meaningful is happening at the circuit. In 
the past a lot of time has been expended to de- 
velop separate stimulus fixtures to drive the cir- 
cuit under test. This is true especially during the 
early stages of design when the circuit cannot 
be tested in the environment of other known 
good circuitry. 


The DAS 9100 is the first logic analyzer with both 
stimulation and acquisition in the same instru- 
ment. Using the DAS 9100 saves significant time 
since programs to stimulate circuits are set up in 
the same way the rest of the logic analyzer is set 
up—with prompted menus. 


Because the pattern generator allows algorithmic 
generation of data, a relatively short program 
can create a much larger sequence of data to 
drive the circuit under test. The pattern genera- 
tor can be programmed to behave like the envi- 
ronment in which the circuit is to be used, so 
that the designer can test parts of a circuit de- 
sign before all the prototypes are ready. In addi- 
tion, the tests created for the pattern generator 
can ultimately form the basis for evaluation, man- 
ufacturing, and service tests. 


PERFORMANCE 
The right logic analyzer for you is primarily a 
function of your application. The following para- 
graphs describe some of the more common ap- 
plications of logic analyzers and their perfor- 
mance requirements. 
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Microprocessor Analysis 

Although microprocessors come in many shapes 
and sizes, they have some common characteris- 
tics: data rates comfortably below 10 MHz, bus- 
oriented architectures, and some type of mne- 
monic programming language. Moreover, to 
achieve economy of scale for both producers 
and users of microprocessors, there is a tenden- 
cy to settle on relatively few basic designs, from 
which enhanced versions evolve. Nevertheless, 
some applications demand performance unat- 
tainable in standard commercial microproces- 
sors. To satisfy these applications, engineers are 
developing custom processors, based on unique 
IC's and/or bit-slice components. 


A logic analyzer for microprocessors should be 
capable of state analysis with the ability to track 
relatively complex event sequences for trigger- 
ing, sO you can capture data from specific 
events within the operating environment. For tim- 
ing analysis, the asynchronous sampling rate 
must be at least 5 to 10 times faster than the 
data rate. 


The analyzer should allow you to assign chan- 
nels to meaningful groups, such as “data,” “ad- 
dress,” and “control,” regardless of the actual 
physical channel assignments. For display, the 
analyzer must have mnemonic disassembly ca- 
pability. Sometimes this capability is achieved by 
large amounts of specific hardware and firmware 
for each microprocessor, resulting in large ex- 
penditures for every additional microprocessor 
supported. A better method is for the analyzer to 
have as much general purpose microprocessor 
support as possible, with minimal specialization 
for the specific microprocessor. 


lf you want to support a non-standard processor, 
such as a proprietary chip or a proprietary bit- 
slice design, then you need all of the micro- 
processor features above, with added emphasis 
on the ability to connect to your circuit and to 
develop unique disassembly tables. EDM (Ex- 
tended Define Mnemonics) on the DAS 9100 al- 
lows you, the user, to create disassembly tables 
for your Own unique circuit design. The Universal 
Probe Interface Kit (page 87) also allows you to 
create your Own custom-wired, single-plug con- 
nection for your processor. 


High-Speed Logic 

As circuits become faster, you need a logic ana- 
lyzer which tells you as much as possible about 
the timing of your circuit. With up to 8 channels 
at a sampling resolution of 1.5ns, the DAS 9100 
helps you solve many problems without resorting 
to your oscilloscope and trying to correlate the 
data from two or more different instruments. 


Complex On-Site Service 

Achieving portability in an instrument always in- 
volves a set of trade-offs—usually performance 
versus weight and size. For maintaining sophisti- 
cated systems, such as large computers, perfor- 
mance is necessary but the usefulness of an in- 
strument is severely limited if it is too large and 
heavy to be moved easily. The 1240 was de- 
signed to meet the military class 3 specifications 
for ruggedness and dependability and to fit un- 
der a standard airplane seat. Yet it can be con- 
figured for up to 36 channels at 100 MHz or 72 
channels at 50 MHz, and it supports complete 
remote interface to either a central controller or 
to another 1240. The “master-slave” connection 
of two similar instruments, available for both the 
1240 and the DAS 9100, helps improve the pro 


ductivity of your maintenance engineers by mini- 
mizing the expense of the on-site resources with- 
out compromising quality. 


Ultra-Portability 

Sometimes weight and size are of utmost impor- 
tance. Weighing only 11 pounds, the Tektronix 
300 series instruments are optimized for ultra- 
portability. The 318 and the 338 each offer state, 
timing, and serial analysis. The 308 has only 
eight channels but offers signature analysis as 
well as state, timing, and serial formats. Anyone 
who has to carry an analyzer around will appreci- 
ate the superb packaging of these high quality 
analyzers. 


System Integration 

Bringing together hardware modules and soft- 
ware modules sometimes seems like a great 
“whodunnit” game. To sort out your system, you 
need to monitor many different points and time- 
correlate data gathered from different system ar- 
eas. The ability to gather state and timing infor- 
mation simultaneously allows you to form a more 
complete picture of system operation. Pattern 
generation saves time by allowing you to simu- 
late signals to check system response. Dual- 
timebase operation makes it easier to describe 
system events, capture data, and determine 
problem causes. Finally, performance analysis 
converts data into information by providing sta- 
tistical summaries of data about system events. 


Tektronix helps you with system integration with 
a number of specific analyzer features. The 
DAS 9100 offers up to 104 channels with data 
speeds from 10 MHz to 660 MHz, “arms” mode 
to time-correlate state and timing data, and pat- 
tern generation to simulate missing system sig- 
nals. The 1240 offers easy portability, dual- 
timebase operation to time-correlate different 
system events, and performance analysis firm- 
ware to analyze overall system activity. 


Manufacturing Test 

After your engineering team finishes the design, 
the manufacturing team takes over to produce 
the product. You will undoubtedly be interested 
in correlating manufacturing activity to the de- 
sign standards of your product. A logic analyzer 
that can be used in both engineering and manu- 
facturing facilitates the transfer of information 
and the correlation of testing results. The 
DAS 9100 is an ideal vehicle for transferring eval- 
uation tests into manufacturing. Since the 
DAS 9100 includes pattern generation, it func- 
tions as both stimulus and measurement system 
to drive the test environment for your products 
or subassemblies. Also, the DAS 9100 is com- 
pletely programmable from a controller so it can 
be integrated into systems with other test and 
measurement equipment. 


Component Testing 

lf you have just developed a new VLSI chip, you 
may need a VLSI test system to make a com- 
plete investigation of the behavior of your part. 
But to make such a test you'll typically need 
weeks to develop a program and to get time on 
a large VLSI tester. In the meantime, the 
DAS 9100 can stimulate and monitor your 
device—with up to 80 pattern generation chan- 
nels and up to 96 acquisition channels in a single 
mainframe—to make a preliminary test of 
functionality before developing more thorough 
tests on the large tester. 
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SELECTION GUIDE 


The right logic analyzer for you is the one which best meets the needs of your applications, present and future. To assist you in finding your optimum solu- 
tion, the following selection guide compares some of the capabilities of the Tektronix logic analyzer family. After reading the chart, you can get further infor- 
mation by referring to the description of the appropriate model. 


APPLICATION/FEATURE 


Microprocessor and Bus Analysis: 
Trigger on simple program execution 


Trigger on complex program execution 

Trigger on execution time or state count 
Measure execution time or state count 

Qualify clock inputs 

Qualify on data value 

Qualify on entry/exit from data block 

Relate program execution to asynchronous control 
Simultaneous state and timing acquisition 
Time-aligned state and timing display 
Simultaneous state and state acquisition 
Time-aligned state and state display 
Microprocessor personality modules 
Microprocessor mnemonics 

User-definable mnemonics 

Line printer output’ 

Stimulate bus transfers 

Acquire and analyze serial data up to 9.6 kbaud 
Acquire and analyze serial data at 19.2 kbaud 
Analyze GPIB transactions 


Stimulation: 
Programmable outputs 


External control lines 
Synchronous clock output 


System Integration and Debugging: 


DAS 9100 


7D02 





Synchronous acquisition sampling rate 20 MHz 50 MHz 20 MHz 50 MHz 10/25/100/330 MHz | 5OMHz | 10/20 MHz 
Asynchronous acquisition sampling rate 20 MHz 20 MHz | 50/100 MHz | 10/25/100/660 MHz | 100 MHz | 5SOMHz 


Glitch capture x 
Glitch triggering 


Simultaneous state and timing acquisition 
with time-aligned display 


Simultaneous state and state acquisition 
with time-aligned display 


Simultaneous timing and timing acquisition 
with time-aligned display 


Test fixture elimination 
Performance analysis 


Manufacturing Test: 
Stimulation and acquisition 


Easily transportable storage media 
Pre-programmed standard set-ups 
Controller interface 


Service: 
First line on-site 


Permanent on-site 

Depot level 

Remote control via master/slave 
Remote control via host controller 


System Interface Capabilities: 
Trigger Input and Output 


Video output for hard copy or monitor 
Programmable via RS-232 
Programmable via GPIB 
Modular and easily expandable 
7000 Series compatible 

For more information, contact your Tektronix DAD Sales Engineer. 


x 


D 


AM Pack Tape 


ROM Pac 
COMM Pack | _RS-232/GPIB 
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RS-232 RS-232 
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DAS 9100 SERIES 


Digital Analysis System 





Color Display Enhances Ease-of-Use 
and Increases Productivity 


The Industry Leader in Performance and 
Flexibility 


Acquisition Speeds to 660 MHz (1.5 ns) 
Data Widths to 104 Channels 

Pattern Generation up to 80 Ch @ 25 MHz 
Color, Monochrome and ATE Mainframes 


Modular Architecture to Keep You 
State-of-The-Art 


Disassembly Support for Over 
30 Microprocessors and Buses 


Memory Depths From 512 to 4096 Bit Per Ch 


Patented EDM Disassembles Proprietary 
Processors and Buses 


Select Triggering to 16 Levels 


Patented Time Correlation of 
High-And Low-Speed Data 


Separate Glitch Memory 


State-Table and Timing Diagrams Displayed 
for all Channels 


Pattern Generation to Simulate Hardware or 
Software 


Menu-Driven Operation that Never Needs A 
“Help” Function 


Delta Time and Auto-Run Mode 


Supports GPIB, RS-232, Hard-Copy Units 
and Serial Line Printers 


Tape Drive Stores Patterns and Instrument 
Set-Ups 


Select the Performance and Price that Meets 


your Application Needs 
0 ee 2 SE eS ee 
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The Industry Standard 

The DAS 9100 Series Digital Analysis System has 
set the industry standard for virtually all aspects 
of logic analysis. Its modular mainframe accepts a 
wide assortment of both data acquisition and 
pattern generation modules to fit your application 
needs. You get performance combinations un- 
available in any other logic analyzer, including 
data widths to 104 channels and acquisition 
speeds up to 660 MHz. Another DAS 9100 inno- 
vation is the inclusion of pattern generation mod- 
ules, up to 80 channels, which can be used in 
concert with data acquisition modules to perform 
sophisticated test procedures. 

The DAS 9100 Series supports this superior per- 
formance level with an exceptionally advanced 
user interface, which includes the first color dis- 
play found on a logic analyzer (a monochrome 
version is also available). The operating system 
supplies easy-to-use menus for fast, simple oper- 
ation. For microprocessor applications, an 
ongoing series of chip support packages adapt 
the interface to the particular processor you're 
working with, either commercial or custom. 

Also, the DAS is unmatched in its ability to adapt 
to almost any engineering work environment. It 
has the capacity to interface with mainframes, 
GPIB controllers, development systems and other 
DASs. For stand-alone situations, there's a built-in 
tape storage unit and the DAS outputs to both 
hard copy units and serial line printers 

The Leader in Ease of Use 

The DAS 9100 has an unmatched feature set that 
makes it the undisputed leader in ease of use. 
The Color DAS 9129 is currently the only logic 
analyzer available on the market with a color- 
coded CRT. Each of the instrument's setup 
menus and data displays are organized into color 
groups which promote faster interaction, better 
understanding, reduce chance of error and mini- 
mize fatigue 

The color coding scheme is the product of inten- 
sive research by Tektronix into the use of color to 
enhance user productivity during interaction with 
a CRT display. The CRT supports three colors, 
red, yellow and green, plus the black back- 
ground. These color phosphors fall within a com- 
mon focal depth, which means the eye does not 
have to refocus when scanning from one color to 
another. 


See this color product in the reference section beginning on 
page 9. 


DIGITAL 
ANALYSIS SYSTEM 


Green (a “quiet” color), is used to display support- 
ing information in an unobtrusive manner. Yellow 
(a more agressive color), is applied to information 
of immediate interest, such as acquired data. 
Red, which attracts immediate attention, is re- 
served for exceptional situations, such as mark- 
ing the trigger point in a data stream or listing 
illegal instructions during a disassembly. 


Both the Color DAS and its monochrome counter- 
part have a menu-driven operating system which 
vastly simplifies all user interactions. Each partic- 
ular function, such as trigger setup or pattern 
generation programming, has its own menu which 
is largely self-explanatory. The user simply moves 
the cursor to the appropriate video fields and 
supplies the required information. There is no 
need for lengthy manual references to master the 
instrument's operation. When a menu entry falls 
outside acceptable bounds, a message appears 
which explains the specific nature of the error, 
thus allowing simple recovery without the need 
for a separate help function. 


The operating system also includes features 
which promote fast accurate analysis of acquired 
data. A reference memory compare color-codes 
all differences between acquisition and reference 
memories. The Delta Time feature allows precise 
measurements of the time interval located be- 
tween movable cursors. 


A major benefit in most engineering situations is 
the ability to retain instrument setups and refer- 
ence data for future use. The DAS 9100 has a 
built-in DC 100 cartridge tape drive, which retains 
complete instrument setups as well as reference 
memory data and mnemonic definitions tables 
used to disassemble acquired data. All tape drive 
/O operations are accomplished through a sim- 
ple, menu-driven filing system. 


The DAS also has a host of other features which 
promote ease of use, such as a full line of probes 
that simplify connections to almost any type of 
device. 


8-Bit and 16-Bit Microprocessor Design Sup- 
port at its Best 

In response to the overwhelming need for good 
microprocessor design support in logic analysis, 
the DAS 9100 Series offers a greater depth and 
range of microprocessor-based support than any 
other analyzer. 


The key to this support is the DAS 9100's new 
Extended Define Mnemonics, which allows the 
unit's built-in DC 100 tape drive to act as a stor- 
age medium for mnemonic tables for 8-bit, 
16-bit and even custom processors. 


EDM (Extended Define Mnemonics) is a powerful, 
table-driven program which is part of the DAS 
firmware. EDM performs disassembly of data ac- 
quired synchronously off a microcomputer sys- 
tem bus. EDM uses a series of nested tables to 
complete the disassembly. All address, data and 
control information is received by a master table 
and passed down through a hierarchy of tables 
which converts it into disassembled mnemonics. 
For custom processors, you can create your own 
set of tables. For commercial processors, Tek has 
a wide array of both 8-bit and 16-bit EDM tapes 
available, which will automatically complete the 
disassembly for you. 


TEK 


Select from one of the following support pack- 
ages or use EDM to create a disassembly pro- 
gram for your own custom processor 


8080 6805 6502 
8031 6808 65C02 
8039 6809 1802 
8085 68121 1805 
8086 68000 NSC800 
8088 68008 F9450 
80186 Z80 1750A 
80188 Z8001 UNIBUS 
6800 Z8002 Q-Bus 
6801 Z8003 GPIB 
6802 Z8004 ASCIl 
6803 EBCDIC 


NOTE: For Ordering Information consult the micro- 
processor support section on pages 82 and 83. 


Each 8-bit EDM disassembly tape includes a full 
set of disassembly tables and also a file contain- 
ing all the setup parameters needed to have the 
91A24 data acquisition modules acquire software 
transactions as executed on the system bus. For 
even further convenience, there is a Probe Inter- 
face Adaptor which allows all probe hookups to 
the processor to be completed in a single 
connection. 


At the 16-bit level, EDM tapes are used in con- 
junction with the new PM 200 Series to complete 
the disassembly. Each PM 200 module probes 
the 16-bit processor under test and uses discrete 
logic to interpret data flow for disassembly, in- 
cluding operations such clock synthesis and mon- 
itoring the fetch queue. The acquired data is then 
passed on to the DAS itself for triggering and 
storage in acquisition memory. 


Only the DAS 9100 allows you to select the 
disassembly format you need: Software, hard- 
ware or absolute. 
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A State Table Display illustrating 80186 EDM Disassembly in 
hardware and software format. 


At both the 8-bit and 16-bit level, EDM has a pow- 
erful and flexible feature set which makes the 
DAS 9100 the leader in software analysis support. 
EDM gives you three distinct types of disassem- 
bly: Software disassembly, which presents soft- 
ware flow in a similar format to an assembly list- 
ing; hardware disassembly, which shows 
mnemonics along with all processor cycles; 
and absolute disassembly, which identifies each 
bus cycle by type and gives the hexidecimal val- 
ues associated with each cycle. EDM also allows 
user selectable color coding of displayed data 
and the addition of comments and labels. You 
can even use disassembly mnemonics when de- 
fining triggers with the 91A24 trigger menu. 





DAS 9100 
SERIES 





For complete configurability, the DAS mainframe houses up to six card modules. Each card siot can hold one of eight different data 


acquisition and pattern generation modules. 


SELECT YOUR CONFIGURATION 
The DAS 9100 has six different data acquisition 
modules. Each has its own data width and maxi- 
mum speed: 24 channels at 10 MHz for software 
analysis (96 channels maximum); 32 channels at 
25 MHz (96 channels maximum); 8 channels at 
100 MHz with glitch memory (32 channels maxi- 
mum); 4 channels at 330 MHz (16 channels maxi- 
mum) or two channels at 660 MHz (8 channels 
maximum). Modules can be combined to give you 
the logic analyzer you need. 


Need high speed performance? One module can 
track your system clock (synchronously) at 
speeds to 330MHz or provide asynchronous 
sampling to 660 MHz. The 8-channel module pro- 
vides both synchronous and asynchronous sam- 
pling at 100 MHz. And the 32-channel or 24-chan- 
nel module can be used to arm the trigger on 
those modules with higher acquisition rates. 


To back it all up, there's powerful triggering, clock 
and trigger qualification, programmable reference 
memory and multiple clocks. There is glitch trig- 
gering, with a separate glitch memory for unam- 
biguous glitch detection and our unique, new 
“arms mode" that allows precise timing correla- 
tion between synchronous and asynchronous 
data. 


Arms mode allows the DAS 9100 to capture syn- 
chronous and asynchronous data simultaneously. 
The data is displayed in the correct time relation- 
ship for easy analysis in either Timing or State 
Display mode. To obtain the data width and 
speed your application requires, simply select the 
appropriate combination of modules and add on 
later as your needs change. 


To enhance the tool set, the define mnemonics 
menus allow the user to build disassembly tables 
to support proprietary and other non-supported 
chips. Up to 64 tables with 256 entries per table 
can be nested to provide the capability to sup- 
port complex 16-bit processors, with room left 
over! 


Pattern generation makes it possible to start de- 
bugging hardware before your software, or all of 
your hardware, is available. 


Pattern generation capability is built around a 
16-channel, 25 MHz controller module. Through 
additional expansion modules, you can increase 
the total to 48 or 80 channels while maintaining 
full system speed. The pattern generator allows 
interaction with the prototype through clock out- 
puts, data strobes, an external clock, and exter- 
nal control inputs, including an interrupt line. And, 
the pattern generated can even be changed, 
based on the data acquired by the logic analyzer, 
through the external control lines. 


The DAS 9100 also offers you powerful I/O op- 
tions, including a built-in magnetic tape cartridge 
drive (Option 01) to store instrument setups, pat- 
tern sequences, mnemonics and reference mem- 
ory. The RS-232 and GPIB interface (Option 02) 
offers complete remote programmability and a 
hard copy interface is also included. 


The new I/O Option 06 has all the capabilities of 
option 02 plus enhanced high-speed GPIB for 
ATE applications up to 200 kbytes per second 
transfer rate. Option 06 also provides an RS-232 
line printer port for the DAS to allow for easy doc- 
umentation of menu displays, EDM tables, state 
tables and timing diagrams. 


Options 03 and 04 allow you to add one or two 
additional modular power supplies (each supply 
powers two slots). The standard DAS mainframe 
comes with a power supply for two slots. You 
only pay for the capability you need. 


The DAS 9100's modular performance provides 
capabilities for a variety of applications. Data ac- 
quisition modules offer unsurpassed performance 
in high-speed timing analysis and bus analysis. 
And now, the integration of pattern generation 
modules opens up a new realm of logic analysis 
applications in design, manufacturing and ATE. 


See pages 66 and 67 for DAS 9100 module 
and option selection guide. 
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DAS 9100 


NEW SOFTWARE ANALYSIS 
MICROPROCESSOR & BUS SUPPORT 
91A24 and 91AE24 
DATA ACQUISITION MODULES 





16 Level Sequential Trigger Tracing 


Data Storage Qualification With up to 4 Word 
Recognizers 


32 Bit Counter/Timer With 100 ns Resolution 
24 Data Channels With 1 K Memory Depth 


3 External Clocks and 3 Qualifiers With Inde- 
pendently Programmable Expressions 


Single Probe Demultiplexing 


Synchronous or Asynchronous Acquisitions 
Down to 100 ns Data Cycles 


Supports Over 30 Microprocessors and Bus- 
es With 91TMXX Support Series (Page 83) 


For software analysis, the new 91A24 data acqui- 
sition module provides advanced triggering and 
clocking. It employs five independent word recog- 
nizers which includes a 16 level stack that lets 
you build the complex triggers and data qualifiers 
necessary to debug involved software routines. 


Maximum Modules Per DAS — One 91A24 maximum per 
DAS mainframe, three 91AE24 maximum per DAS mainframe 
(requires 91A24 to operate). 

Maximum Number of inputs — 24 data channels expandable 
to 96 channels with one 91A24 and three 91AE24 modules. 
Maximum Sampling Rate — 10 MHz internal or external 
clock, 100 ns cycle time. 

Memory Depth — 1023 bits per channel. 

Reference Memory — 1 k by 48 channels formattable to 512 
by 96 channels, compare with acquisition, trigger on compare 
equal or not equal, column masking and programmable com- 
pare window. 

Clock Qualifiers — Three available on 91A24 only. Selectable 
polarity for each of three POD clock expressions. 

Clock — Selectable from one internal or three external 
sources. 

Internal: 100 ns to 5ms +01% +01 ns. 

External: Three clock inputs, 20 MHz maximum, selectable ris- 
ing or falling edge for each of three independent Boolean clock 
expressions, one expression per POD memory, [(CLK1*Q1) + 
(CLK2 » Q2) + CLK3] * Q3, Demultiplex mode with 50 ns DE- 
MUX interval minimum and 100 ns cycle minimum. 

Triggering — 5 independent word recognizers with selectable 
operating modes: 

WR1 — Begin store or store only data qualifier. 

WR2 — Begin store or store only data qualifier or parallel trig- 
ger event. 

WR3 — 16 level sequential trigger stack with occurrence 
counter and sync output or counter/timer control option at each 
stack level. 

WR4 — END store data qualifier, RESET stack operation, or 
OFF. 

WR5 — END store data qualifier or OFF. 

External trigger enable input and trigger sync output. 

Trigger Positioning — BEGIN, CENTER, END, or DELAY 1 to 
32,767 clocks 

Trigger Arming — Arms 91A08 or 91A04A. 

Event Counter — Counts from 1 to 4,096 events programmed 
on individual stack levels. 

Probes — P6460 or P6462, three per module; mixing probes is 
not recommended. 

Data Set Up Time — 25 ns minimum using P6460, 29 ns mini- 
mum using P6462. 

Data Hold Time — Ons maximum using P6460, 3ns maxi- 
mum using P6462. 

Qualifier Set Up Time — 25 ns minimum using P6460, 29 ns 
minimum using P6462. 

Qualifier Hold Time — 0 ns maximum using P6460, 3 ns max- 
imum using P6462. 

Counter/Timer — 32 bit, 100 ns resolution START or STOP 
from stack levels. 


SOFTWARE & HARDWARE ANALYSIS 
GENERAL PURPOSE 25 MHz SUPPORT 


DATA ACQUISITION MODULE 


HARDWARE ANALYSIS 
GENERAL PURPOSE 100 MHz SUPPORT 


91A08 
DATA ACQUISITION MODULE 


32 Channel Data Width 


Synchronous or Asynchronous Sampling to 
25 MHz 


3 Word Recognizers With Occurrence 
Counter 


2 Clock Qualifiers and Expandable Clocking 
Arms 91A08 and 91A04A 


Provides Microprocessor Support Via The 
DAS PMA 100 


In many instances, the engineer's goal is to moni- 
tor overall logic activity on the system bus. Here 
the 91A32 data acquisition module becomes an 
ideal choice. It combines a 32-channel data width 
with sample rates up to 25 MHz. To define and 
capture various types of bus transactions, each 
91A32 module has three levels of triggering and 
two clock qualifiers. Up to three 91A32 modules 
may be used in a single DAS mainframe, for a 
total of 96 parallel channels. Working with the 
PMA 100 and PM 100 personality modules the 
91A32 provides both 8-bit and 16-bit micro- 
processor support plus multibus and general pur- 
pose processor support (see page 81). 

Maximum Modules Per DAS — Three 91A32 modules max 
per DAS mainframe. 

Maximum Number of Inputs — 32 data channels expandable 
to 96 channels with three modules. 

Maximum Sampling Rate — 25 MHz internal or external 
clock, 40 ns cycle time. 

Memory Depth — 512 bits per channel. 

Reference Memory — 512 bits/channel, compare with acqui- 
sition, trigger on compare equal or not equal, column masking 
and programmable compare window. 

Clock Qualifiers — Two per module six maximum, selectable 
polarity. 

Clock — Selectable from one internal or up to three external 
sources. 

Internal: 40 ns to 5ms +01% +01 ns. 

External: Selectable rising or falling edge, demultiplex split 
clock mode available with two or three 91A32 modules. 
Triggering — Three word recognizers, two provide sequential 
or independent triggering with occurrence counter, one pro- 
vides independent reset function. External trigger enable input 
and word recognizer output. 

Trigger Positioning — BEGIN, CENTER, END or DELAY 1 to 
32,767 clocks. 

Trigger Arming — Arms 91A08 or 91A04A. 

Event Counter — Counts from 1 to 32,767 word recognizer 
events. 

Probes — P6452 or P6462, four per module; mixing probes is 
not recommended. 

Data Setup Time — 29 ns minimum using P6452, 25 ns mini- 
mum using P6462. 

Data Hold Time — Ons maximum using P6452, 7 ns maxi- 
mum using P6462. 

Qualifier Setup Time — 29 ns minimum using P6452, 25 ns 
minimum using P6462. 

Qualifier Hold Time — 0 ns maximum using P6452, 7 ns max- 
imum using P6462. 


Synchronous or Asynchronous Sampling to 
100 MHz 


8 Channel Data Width Expandable to 32 
Channels 


5 ns Glitch Trigger and Storage 
Separate Glitch Storage Memory 
Trigger Arming From 91A24 or 91A32 


Many applications call for asynchronous sampling 
to observe the status of control lines during bus 
transactions. For this purpose, the 91A08 data ac- 
quisition module serves as an ideal tool. Each 
91A08 gives you 8 data channels at sample 
speeds up to 100 MHz and independent glitch 
triggering. A single DAS mainframe will accept 
four of these modules for a total of 32 channels at 
100 MHz. 





91A08 Timing diagram with glitches 


Maximum Modules Per DAS — Four 91A08 modules maxi- 
mum per DAS mainframe. 

Maximum Number of Inputs — 8 data channels expandable 
to 32 channels with four modules. 

Maximum Sampling Rate — 100 MHz internal or external 
clock, 10 ns cycle time. 

Memory Depth — 512 bits per channel with separate 512 bits 
per channel for glitch storage. 

Reference Memory — 512 bits per channel, compare with 
acquisition, trigger on compare equal or not equal, column 
masking and programmable compare window. 

Clock Qualifier — One per module, four maximum, selectable 
polarity. 

Clock — Selectable from two internal or two external sources. 
Internal: 10 ns to 50 ms +01% +01 ns. 

External: Selectable rising or falling edge. 

Triggering — Single level word recognizer and glitch recogniz- 
er. External trigger enable using arms mode. 

Trigger Positioning — BEGIN, CENTER, END or DELAY 1 to 
32,767 clocks. 

Trigger Arming — Armed by 91A24 or 91A32. 

Probes — P6452, one per module. P6454 external clock 
probe, one per DAS mainframe. 

Data Setup Time — <9 ns using one 91A08, <10 ns using 
multiple 91A08 modules. 

Data Hold Time — 0 ns maximum. 

Qualifier Setup Time — <9 ns using one 91A08, <10 ns us- 
ing multiple 91A08 modules. 

Qualifier Hold Time — 0 ns maximum. 

Glitch Storage — 5 ns minimum glitch width. 
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HARDWARE ANALYSIS 
HIGH-SPEED 330 MHz or 660 MHz SUPPORT 


91A04A and 91AE04A 
DATA ACQUISITION MODULE 





1.5 ns Sample Interval in Two Channel 
Modes For 660 MHz Asynchronous 
Acquisition 


Synchronous Aquisition to 300 MHz 


Asynchronous Acquisition to 330 MHz on All 
Channels 


4 Data Channels With 2048 Bits Per Channel 
Memory Depth 


4096 Bits Per Channel in Two Channel, 
1.5 ns Mode 


Trigger Arming From 91A24 or 91A32 


Auto-Deskewing Minimizes Channel-To- 
Channel Skew and Ensures Accurate Setup 
and Hold 





For high-speed hardware analysis, select the 
91A04A data acquisition module which delivers 
sample speeds up to 660 MHz, the fastest in the 
industry. This extremely fast asynchronous sam- 
ple rate gives you a timing resolution of 1.5 ns, 
fast enough to actually capture and display 
glitches in their true timing relationship to other 
signals. Now you can truly analyze where those 
errant pulses originated. 

Maximum Modules Per DAS — One 91A04A maximum per 
DAS mainframe, three 91AE04A maximum per DAS mainframe 
(requires 91A04A to operate). 

Maximum Number of Inputs — 4 data channels expandable 
to 16 channels with one 91A04A and three 91AE04A modules. 
Maximum Sampling Rate — 660 MHz internal 2 channels only 
(1.5 ns sample interval), 330 MHz internal clock 4 channels 
(3 ns cycle time), 300 MHz external clock 4 channels (3.3 ns 
cycle time). 

Memory Depth — 2048 bits per channel; 4096 bits per chan- 
nel in 2 channel 1.5 ns mode only. 

Reference Memory — 512 bits per channel, compare with 
acquisition, trigger on Compare equal or not equal, column 
masking and programmable compare window. 

Clock Qualifiers — None. 

Clock — Selectable from one internal or one external source. 
Internal: 1.5 ns to 5 ms. 

External: Selectable rising or falling edge. 

Triggering — Single level word recognizer. (in 1.5 ns mode 
only trigger word must be valid for one sample period + 2.5 ns). 
External trigger enable using arms mode. 

Triggering Positioning — BEGIN, CENTER, END or DELAY 
by 1 to 32,767 clocks. 

Trigger Arming — Armed by 91A24 or 91A32. 

Event Counter — None. 

Probe — P6453, one per module. 

Data Setup Time — 3.0 ns worst case adjustable in 400 ps 
increments. 

Data Hold Time — 0.3ns worst case adjustable in 400 ps 
increments. 

Qualifier Setup Time — NA. 

Qualifier Hold Time — NA. 

Channel to Channel Skew — 0.50 ns on rising edges typical, 
0.90 ns on falling edges typical. 

Minimum Detectable Pulse Width — 3.5 ns worst case. 


PATTERN GENERATION 
GENERAL PURPOSE STIMULUS SUPPORT 


91P16 and 91P32 


PATTERN GENERATOR MODULES 





Stimulus Data and Clock Rates to 25 MHz 
Data Widths of 16, 48 or 80 Output Channels 


Up to 10 Independently Programmable 
Strobes 


Programmable Tri-State Output Control 


External Pause, Tri-State, and Interrupt Con- 
trol Inputs 


Vector Count, Hold, Repeat, and Looping 
Operations 


Vector Sub Routine, Nested up to 16 Levels 





Pattern generation makes it possible to start de- 
bugging hardware before your software, or all of 
your hardware, is available. The basic 91P16 Pat- 
tern Generator module gives you 16 channels of 
circuit stimulation at up to 25 MHz, and expansion 


modules can raise the total to 80 channels. 
Maximum Modules Per DAS — One 91P16 maximum per 
DAS mainframe, two 91P32 maximum per DAS mainframe (re- 
quires 91P16 to operate). 

Maximum Number of Outputs — 16 data channels and two 
strobes expandable to 80 data channels and 10 strobes with 
one 91P16 and two 91P32 modules. 

Maximum Stimulus Rate — 25 MHz internal or external clock, 
40 ns cycle time. 

Pattern Memory Depth — 254 words or instructions, able to 
output over 65,000 unique patterns single pass or continuous. 
External Control Lines — Three available from trigger time 
base probe. 

Pause — Holds pattern output temporarily while asserted, se- 
lectable , 

Inhibit — Tri-States all outputs while asserted, selectable 


polarity. 

Interrupt — Forces jump to subroutine after asserted. Selecta- 
ble rising or falling edge. 

Clock — Selectable from one internal or one external source 
and single step operation. 

Internal: 40 ns to 5ms +01% +01 ns. 

External: Selectable rising or falling edge. 

instruction Set — Seven commands available to program se- 
quence and pattern vector output. 

COUNT (N) — Increment A pattern N times, one per clock. 
HOLD (N) — Hold pattern output and inhibit clock for N cycles. 
REPEAT (N) — Hold pattern output while generating N clock 


cycles. 

GOTO (LABEL) — Output patterns starting at LABEL. 

CALL (LABEL) — Call pattern subroutine at LABEL. 
RETURN — Return from subroutine call. 

HALT — Output pattern and inhibit clock. 

Number of (N) Variables — Six maximum. 

Number of Labels — 32 maximum. 

Number of Nested Subroutines — 16 maximum. 

Number of Strobes — Two strobe outputs on 91P16, four 
strobe outputs on 91P32. 

Strobe Pulse Polarity — Selectable positive or negative. 
Strobe Delay Time — Selectable from 70 ns to 40.910 us in 


40 ns steps. 

Strobe Pulse Width — Selectable from 40 ns to 40.880 us in 
40 ns steps. 

Clock Output — One clock line per probe, rising edge signifies 
beginning of cycle 


Probes — P6455 for TTL/MOS, P6456 for ECL, or P6457 for 
TTL/MOS with individual bit Tri-State. Two per 91P 16 module, 
four per 91P32 module. 

Output Data Skew — <10ns. 

Output Clock Skew — +5 ns between different probes. 
Pause Pulse Width — 19 ns minimum. 

Pause Hold Time — 14 ns after output clock transition. 
Inhibit Delay Time — 70 ns maximum. 

Interrupt Setup Time — 7 ns minimum relative to external 
clock input, 72 ns minimum relative to output clock. 

interrupt Latency — 4 sequence execution delay. 


DIGITAL 
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GPIB, RS-232, TAPE DRIVE, 
LINE PRINTER & HARD COPY SUPPORT 


OPTIONS 01, 02 & 06 
COMMUNICATION INTERFACE OPTIONS 





High Speed GPIB (200 kbytes/second) 
RS-232 Host Interface 

RS-232 Line Printer Port 

RS-232 Master/Slave Operation 


Video Out/Hard Copy Support 
DC 100 Tape Drive Local Storage 


The new DAS Option 06 external communications 
package provides the most complete array of I/O 
capabilities to handle both computer and periph- 
eral interfaces. It includes high speed GPIB, RS- 
232 master/slave, RS-232 printer port and hard 
copy interfaces. In the GPIB mode, host controller 
supplies all DAS menu setups and receives test 
results, with the DAS serving either as talker or 
listener. In the master/slave mode, one DAS acts 
as the master controller for a second DAS, which 
may be in a remote location and linked to the 
master DAS via modem. For stand-alone DAS in- 
Stallations, the RS-232 printer port and hard copy 
(video) output provide excellent support for mak- 
ing copies of DAS menus and state or timing 
diagrams. 





Rear Communications Interface panei Option 06 

DAS I/O Option 02 is similar to Option 06 except 
its maximum GPIB data rate is 1.2 kbytes/s and 
there is no RS-232 printer port. All other features 
are supported. 





, 


DC 100 Tape Drive Option 01 

For workstation-type applications, the Option 01 
built-in DC 100 tape drive provides convenient, 
menu-operated local storage and retrieval. It ac- 
cepts tape cartridges (each holding up to 32 sep- 
arate files) to store reference data, pattern gener- 
ation programs, Extended Define Mnemonics 
tables or data acquisition setups. 
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Besides color, the DAS 9100 includes many other 
important human engineering features. Its menu- 
driven, user interface is easy to learn and self- 
documenting, so there is no need to constantly 
refer to manuals. To complement the menu-driven 
displays, there is a color-coded keyboard orga- 
nized specifically to enhance user programming. 
All keys are arranged into logical groups that 
correspond to the display elements they service. 


TEXTRONIX DAS 9168 SELF TEST COMPLETED FIROORE VERSION 1.11 


COMF IGURATION 


CONTROLLER 

91824 =. 24 CHANNEL. 1008S ACQUISITION MODLLE UI 
SiME24 «24 CHANNEL /108nS ACQUISITION MODULE 
9104 4 CHANEL / «nS ACQUISITION POOLE 
919@8 «=—s_« CHAE. / 105 ACQUISITION MODULE 
S1A32 «= 32: CHANNEL / 485 ACQUISITION MODULE 
SIP16 §=—-:16 CHANEL / 485 PATTERN GENERATOR 
TRIGGER / TIME BASE 

10 OPTION 


SLOT 8 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
i) 
SLOT 
SLOT 


@onvnuwes Gn r 


PRESS TO GROUP CHAARELS FOR DISPLAY 
TO SET UP TRIGGER COMDITIONS 
TO PROGRAM STIMULATION 
Pull POWER ON: A configuration menu appears describing ail 
card modules in the DAS by slot number location. A sophisti- 


cated self-test verification is performed on each module with 
pass/fail indication. Bottom of screen indicates next step. 





INTERRUPT: CALL GEGEN On 
+14 PROSE ON BE IMBIT OW 


PATTERN GENERATOR: (GRRE 
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Press PATTERN GENERATOR: This menu allows you to con- 
struct a pattern generation program 254 lines deep using En- 
glish-language like commands. Labels maybe used to identify 
program segments and can be called from the main program 
providing sophisticated patterns for the debug of hardware or 
software. 


OEF INE MREMONICS TABLE OEFINITION 


BITS 
PASSED 


ACCESS = (is SED 
COUNT =: COLT 


BIN 
BIN 
BIN 
BIN 
BIN 
BIN 
BIN 
BIN 
BIN 
BIN 
BIN 
BIN 
BIN 
BIN 
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Press DEFINE MNEMONICS: Extended Define Mnemonics 
(EDM) provides complete disassembly capability to the DAS 
State table display. You can use it to disassemble any type of 
acquired data, whether from microprocessors, mini-or micro- 
computer, or buses. EDM is controlled by three submenus ac- 
cessed via the DEFINE MNEMONICS menu key. 
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Tektronix DAS S100 SERIES Sk mn 


CHAPEL SPECIFICATION 
Fe a Oe: 3 
| 
ee on: cH 
(HMEMONICS ) POO CH 
POO OH 


91a32 POD SA OCH CIB +5. 


91A24 = POD IC «CCH «S4678122 + 1.40 


91A24 POO 18 CH 76543210 + 1.4 


8 = PO CHEZ ™ + 1.46 


ne POOH RIK WR - 1 


UNASSIGNED CHANNELS 
DISCONNECTED PODS 


POO2C CH 7,6,5,4,3,2,1,8 POD2B CH 7,6,5,4,3,2,1,8 
ABCABOT CR Be TL D 


Press CHANNEL SPEC: Through the use of CURSOR and 
DATA ENTRY keys all data acquisition channels are assigned 
to groups, a group radix is selected (hex, binary or octal), and 
individual probe pod thresholds and channel order are user 
assigned. 


STATE TABLE DISPLAY: QERUURERREIITD 
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Press START SYSTEM: Data acquisition and pattern genera- 
tor modules are simultaneously started. When a trigger occurs 
the DAS immediately defaults to the STATE TABLE format 
display with the trigger word clearly indicated on screen. Acqui- 
sition or pattern generator modules may be started separately 
by using the START ACQUISITION or START PAT GEN keys. 


STATE TABLE OLSPLaY EEG 
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Press STATE TABLE: Reference memory is loaded by press- 
ing STORE. REF MEM may be edited prior to doing an ACQ 
MEM and REF MEM compare. Display ACQ MEM ONLY, REF 
MEM ONLY or both by using SELECT key. A SEARCH word 
may be entered and the search begun by pressing the 
SEARCH key. 
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Press TRIGGER SPEC: Use CURSOR SELECT key to scroll 
through all possible triggering combinations of data acquisition 
modules, including “ARMS MODE". The 91A24's five word 
recognizers with 16-level stack are shown. Address and con- 
trol fields symbolically display labels and control functions. 


TIMING OLAGRAM 
C-He +78 


~*~ i 


GLITCHES CURSOR SEQ: 4B 


DELTA TIME = 





Press TIMING DIAGRAM: Instantly all acquired data is dis- 
played with trigger word clearly indicated. Use SCROLL keys 
to make DELTA-TIME measurements or CURSOR keys to 
turn glitches on or off. Select magnification values from X1 to 
X10,000. Add labels for each channel using DATA ENTRY 
keys. 


INPUT QUTPUT SPECIFICATION GPIB TALK/LISTEN ADORESS: =| 


DEVICE 


OPERATION 
FILE NAME 


PRESS QERMMIOUISNE TO BEGIN TAPE OPERATION 


DIRECTORY TYPE Size 


NE 
288 

288A 
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Press INPUT OUTPUT: An I/O menu appears allowing the user 
to easily store or retrieve instrument setups, reference patterns 
and mnemonic (EDM) files and to define parameters for GPIB, 
RS-232, Master/Slave and serial Line Printer operation. 
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DAS 9100 CHARACTERISTICS 
DATA FORMATTING 

Group Designations — Up to 16 groups (1 to 32 channels per 
group). 
Display Order — Designate group display order for state 
table. 
Channel Order — Designated channel order within a group. 
Radix — Octal, Binary, or Hexadecimal. 
Polarity — Positive or negative (complement). 
Threshold — Select TTL or variable. 


TRIGGERING 

Trigger — Synchronous or Asynchronous. 
Trigger Word Position — Begin, Center, End of Memory. 
Trigger Delay — 1 to 32,767 clock samples. 
Trigger Word Display — Hex, Binary, Octal, or mixed radix; 
any bits allowed as don't care (X). 
Trigger Modes (Word Recognition) 
Up to five word recognizers with sixteen level stack (module 
dependent, see individual acquisition module specs) 

External Trigger Enable (TTL) 

Word Recognizer Output (TTL) 

91A32 arms 91A08 or 91A04A/91AE04A 

91A24 arms 91A08 or 91A04A/91AE04A 

91A32 and 91A08 

Compare until equal or not equal 
Glitch Recognizer (91A08 only) 

Enable by channel 

OR’ed with 91A08 trigger word 
Clocks — See individual module specs. 
Clock Qualifiers — See individual module specs. 


DATA ACQUISITION DISPLAY MODES 

Timing Diagram Features 

Simultaneous display of 16 user selectable channels 

User definable six-character trace labels for each dis- 

played channel 

Data magnification factors from X1 to X10,000 

Cursor position and word readout in binary 

Search word 

Time aligned data display for arming mode 

Glitch display select (91A08 only) 

Horizontal data scrolling 

Memory display window 

Delta time measurement cursors 
State Table Features 

Hex, Binary, Octal, or fixed radix 

Definable mnemonics displayed by group in acquisi- 

tion/reference memory displays 

Search word 

Time-aligned data display for arms mode 

Vertical or block scrolling 

Cursor position 

Up to 1023 bits by 96 channels reference memory display, 

with or without data acquisition display 

Reference memory editing 

Programmable compare window 

Reference memory mask word capability 

Compare mode — highlighted and flagged for differences 
Extended Define Mnemonics 

Software disassembly mode 

Hardware disassembly mode 

Absolute disassembly mode 

Simultaneous display of any two modes 

(Dependent on processor and mode selected) 
Up to 64 nestable tables with 256 entries per table. More than 
sufficient to completely disassemble 80186 and 68000 type 
processors. 


KEYBOARD 

The DAS 9100 keyboard is divided into four sections for ease 
of use and functionality. Menu keys, data entry keys, edit and 
cursor control, and system control keys provide total control at 
your fingertips. 

1/O SUMMARY 
DC-100 Tape Drive 
Stores 6 full instrument setups or 20 different reference memo- 
ry patterns. Directory space for 32 files. 
RS-232 
Selectable Baud Rates: 300, 600, 1200, 2400, 4800, 9600. 
Master/Slave Operation: Full Duplex, Asynchronous 


DAS 9100 
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Talker/Listener Only. 

Selectable Address. 

Selectable Controller Type, EO! or (LF or EO1). 
Line Printer Output (Option 06 Only) 

Prints both state and timing diagram. 
RS-232 serial printers only. 

Selectable baud rates to 9600 baud. 
Supports CTRL/S and CTRL/Q handshaking. 
Composite Video Output 

Hardcopy interface. 

Video monitor interface. 


OTHER CHARACTERISTICS 


PHYSICAL CHARACTERISTICS 
Dimensions in 
Width 17.0 
Height 9.5 
Depth 23.5 
Weight Ib 
Without Accessories 48.0 





LO Line — 90 V to 132 V RMS. 

Hi Line — 180 V to 264 V RMS. 

Line Frequency — 48 Hz to 63 Hz. 

Power — 1000 VA, maximum. 

Temperature Range — Operating: 0°C to +50°C (+32°F to 
+122°F). 

Storage: —40°C to +65°C (—40°F to +149°F). 

Altitude — Operating: 10,000 ft maximum. 

Storage: 50,000 ft. maximum. 
ee ne ee 


ORDERING INFORMATION 
DAS 9109 Monochrome Mainframe ... $5,500 
DAS 9119 ATE Mainframe (Deletes CRT and 


Keyboard; Adds Option 06) .........00 ... $6,350 
DAS 9129 Color Mainframe ............. ... $8,400 
MAINFRAME OPTIONS 
Option 01 — DC-100 Tape Drive .........cccssceescesseeeeee +$1,450 

Option 02 — RS-232C, GPIB and 

ne +$1,150 
Option 03 — Additional Power Supply .......:csecesseses0e0 +$800 
Option 04 — Two Additional Power Supplies ......... +$1,600 
Option 05 — Rackmount Hardware ........cccsssseseceeseese +$200 
Option 06 — High-Speed GPIB, Serial Line Printer Port, Plus 
OC C2 FORUMOD: sciccccsscsccrtctiscisindsactncnnnicnenemntasseies +$1,550 
Option 88 — Mainframe shipped with modules installed and 
checked out as part of the MaINfraMe .........cccseeereseeeesees NC 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro, 220 V/16 A, 50 Hz 
Option A2 — UK, 240 V/13 A, 50 Hz 
Option A3 — Australian, 240 V/10 A, 50 Hz 
Option A4 — North American, 240 V/15 A, 60 Hz 
Option A5 — Switzerland, 220 V/10 A, 50 Hz 


FIELD INSTALLABLE OPTIONS 
DAS 91F1 — Field Installed Option 01 (Includes Installation in 


SOT VOGT) «sis ctcicsricvnncnniesenniiiniacnointincescniiasesnonatias $1,700 
DAS 91F2 — Field Installed Option 02 (For Mainframes Below 
SAN BZD 1G) cncocnecsscenensanesnaninssnisneencncsecessentensonenssnnsenase $1,300 
DAS 29F2 — Field installed Option 02 (For Mainframes Above 
SAN BROOD ccciccasetnisitininsainsintatisctntsnseicsibaypenatinnisiilies $1,300 
DAS 91F6 — Field Installed Option 06 (For Mainframes Below 
SING RONG) siinsnissimiteeisecatecssssinniinnscccctnacccnaumuanaiuaddenivens $1,700 


Option 01 — Field Installed Option 06 (For Mainframes 
Absce: GAN BOROTOOD | sisissascsiccstcectisiiocsicascccncemnnittcciecsnnnioes NC 


The following module prices do not include probes. Please or- 
der probes separately. See probe selection guide at end of this 
order section and pages (84 through 87) for additional module 
and probe selection information. Maximum of 6 modules per 
mainframe and 104 data acquisition channels. 

91A04A — Data Acquisition MOGUIe .........csccccsessneenes $6,390 
91AE04A — Data Acquisition Expansion Module ....... $4,390 
91A08 — Data Acquisition Module (One P6454 Clock Probe 
Required Per DAS Mainframe for 


SYNGIWONOUS ODOTRUOTY sccscccesesesscsscnctenscssomnscceceenns $3,255 
91A24 — Data Acquisition MOGUIC .........ccssesesessesesseers $2,890 
91AE24 — Data Acquisition Expansion Module ......... $2,600 
91A32 — Data Acquisition MOGUIe .........cccsecceeeeesees $2,070 
91P16 — Pattern Generator MOdulle .........cccccecccsenersees $2,840 
91P32 — Pattern Generator Expansion Module ......... $4,600 


Note: When adding modules, check that the correct number 
of power supplies are also selected. The mainframe in- 
cludes sufficient power for two modules. One additional 
power supply (Option 03) is required for three or four mod- 
ules. Two additional power supplies (Option 04) are re- 
quired for a total of five or six modules. 
Microprocessor/Bus support: For ordering information 
please see pages 82 and 83. 


PROBES 
P6452 — Eight Channel Data Acquisition Probe. ........... $730 
P6453 — Four Channel High-Speed Data 
PANG PIN: wcsscisisciiscanccistiaaisaciticicariinnimmnacciatnasidaisaniean $1,560 
P6454 — External Clock Probe For 91A08 Modules 
TS $265 
P6455 — Eight Channel TTL/MOS 
Pattorn Generator Probe sccccnssecocsocssssscanssiscscsiccsscsssennsstese $575 
P6456 — Eight Channel ECL Pattern Generator Probe $575 
P6457 — Four Channel Tri-State 
PPRIOTTE GATATRIOE PRIID scsscccnssmsccsnsnnccennsvnscccsnesczecinmnnstene $575 
P6460 — Eight Channel Data Acquisition Probe ........... $700 
P6462 — Eight Channel TTL Only 
Date Acceians PrOb spiscsnnnccenenscsssssrscsicsnrsanssicionmeses $340 
PROBE SELECTION GUIDE 
DAS No. Probes | Recommended Special 
Module Required Probe Purpose Probes 
giAoda | 1 | PASS 
g1AEOsA | 1 | 6A 
g1aos_— | 1 | 652 | SPB 
g1a2a_ | 3 | eae ||P 
giac2s | 3 | SAGO | SPB 
oiaso | 4 | P6452 | P6462 
P6457 
91P32 P6456, 
P6457 
OPTIONAL ACCESSORIES 
Additional Power Supply — Order 020-0707-00 .......... $800 
DAS Setup and Hold Calibration Fixture — 
Crear BTS T ERO scscccccanicicnnsoneesaioniatansnnicnatanniieseaiatinns $1,200 
High Speed Acquisition Test Fixture for 91A04A — 
Order OST ABO ccnnccorcssecesuesstconsssesassnvnsentssnsccsecorenssnee $250 


For additional accessories please see pages 84 thru 87. 
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TOTAL PERFORMANCE 


With the new 1240 Logic Analyzer, the key 
phrase is total performance. This one instru- 
ment provides complete support for all aspects 
of the design task, including hardware analysis, 
software analysis, and integration 


Hardware Analysis 

For hardware analysis, the 1240 offers up to 36 
channels of acquisition at sampling rates of 
100 MHz asynchronous and 50 MHz synchronous 
(see acquisition card descriptions). 6ns glitch 
detection is also available 


Standard memory depth is 512 bits per channel, 
and this can be extended to a maximum of 
2048 bits per channel by using a special memory 
chaining feature. This feature allows you to chain 
one card's memory to another, trading channel 
width for memory depth 


NTB=SELECT 
Ti TS asyuec 


T2 1S DEMUx 





Figure 1. Memory Configuration Menu 


Superior hardware triggering capabilities include 
data and glitch triggering for isolating the prob- 
lem area; clocked and unclocked triggering for 
capturing events that might not coincide with 
Sample points; and counters, timers, and duration 
filters for triggering on the characteristics of a sig- 
nal as well as its occurrence 
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Figure 2. Timing Diagram With Glitches 

Auto-run capability is also provided. This feature 
allows you to track intermittents through continu- 
ous acquisitions. During the acquisitions, you can 
change parameters on the system under test and 
dynamically monitor their effects 


Software Analysis 

Software analysis is supported by up to 72 data 
channels at sampling rates of 50 MHz 
synchronous/asynchronous (see acquisition card 
descriptions). A flexible clocking scheme includes 
data demultiplexing without double-probing 


Powerful software triggering capabilities are pro- 
vided so you can track program flow. Included 
are 14 trigger levels, conditional branching, 
counters, timers, and data and storage qualifica- 
tion. These functions are implemented in two in 
dependent event recognizers 
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Figure 3. Trigger Specification Menu 

Other features that assist in software analysis are 
flexible channel groupings for display, standard 
display radices (including ASCIl and EBCDIC), 
and an 8-level pattern search and memory com- 
pare with highlighting 


o /O7t AOR Data 


Figure 4. State Table Display 
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Hardware/Software Integration 

For integration, the 1240 offers a dual timebase 
system that brings together all of the above 
hardware and software analysis capabilities. This 
dual timebase system greatly speeds the 
hardware/software integration process since the 
acquisition, triggering, and display of two inde- 
pendent timebases are tied together. You can 
fully monitor the interaction between hardware 
and software, or monitor the relationship of two 
independent systems. All data displays are time- 
aligned and completely correlated. The dual 
timebase allows you to integrate functional mod- 
ules, an increasingly important design task 
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TIMEBASE 2: CSG 


Figure 5. Timebase Menu 


FLEXIBILITY NOW 
AND IN THE FUTURE 


The power of the 1240 stems from its 
configurable mainframe. This mainframe houses a 
selection of data acquisition cards and plug-in 
ROM and COMM Packs. You can select features 
that meet your current application needs, then lat- 
er upgrade the mainframe to increased 
performance 


Selectable Acquisition Cards 
The 1240 mainframe provides four card slots that 
accommodate any combination of the following 
card types: 1240D1 and 1240D2 


The 1240D1 is a 9-channel data acquisition card 
that can sample at rates up to 100 MHz asynchro- 
nous and 50 MHz synchronous. This card also 
provides glitch capture down to 6ns 


The 1240D2 card is an 18-channel data acquisi- 
tion card that can sample at rates up to 50 MHz 
asynchronous/synchronous. Another feature of 
this card is single-probe demultiplexing. 


ROM Packs for Data Processing 

A ROM port on the side of the 1240 mainframe 
supports the addition of special software ROM 
Packs. Currently, there are ROM Packs support- 
ing performance analysis and mnemonic disas- 
sembly of popular microprocessors and (see 
page 72) 





COMM Packs for External Communications 
Communication capabilities can be added to the 
1240 by inserting COMM Packs into a communi- 
cations port on the rear of the instrument. These 
COMM Packs act as adaptors, allowing the 1240 
to function in different communication environ- 
ments, including RS-232C and GPIB (see page 
73) 


On-Going Support 

With the 1240, you not only get optimum perfor- 
mance for the price, but also reduce the chances 
of equipment obsolescence. Tek's on-going de- 
velopment of hardware and software add-ons will 
keep the 1240 state-of-the-art for years to come. 


EASE OF USE 


In line with Tek's goal of easy-to-use logic analyz- 
ers, the 1240 human interface has been designed 
to facilitate the user's operation of the instrument 


Menu Operation and Soft Keys 

Ease of use starts with the 1240's menu operating 
system. Straightforward menu displays and on- 
screen soft keys allow you to make setup choices 
on the screen where your attention is already di- 
rected. You are not distracted by the need to look 
elsewhere on the instrument 


Another major feature of the menu operating sys- 
tem is user-selected operation levels. The 1240 
provides four operation levels, ranging from basic 
operation for simple applications to full operation 
for complex applications. The sophistication of 
system features increases with the operation 
levels 





Figure 6. Operation Level Menu. 


Configurable From the Front Panel 

The 1240 is completely configurable from the 
front panel, thus eliminating the need to switch 
boards and reconnect probes when changing 
from hardware to software applications. Probe 
connections are on the side of the instrument so 
they can be easily accessed. The keyboard has a 
simple layout, with single function keys. Also, a 
knob is included on the keyboard for data 
scrolling. This knob, along with the extreme 
smoothness of the data scrolling, make the 1240 
displays easier to read and manipulate. 


Automatic Non-volatile Storage 

A battery-backed CMOS memory stores two 
complete instrument setups, including the last 
setup used before the 1240 is powered down 
This facilitates quick instrument start-up when re- 
turning to work, and eliminates the problem of 
losing a setup as a result of power system 
interruptions. 





Figure 7. Storage Memory Manager Menu 


IDEALLY SUITED FOR 
ENGINEERING, MANUFACTURING, 
AND SERVICE 


In addition to its usefulness in the engineering en- 
vironment, the 1240 is well suited for manufactur- 
ing and service tasks. It transfers easily from one 
environment to another and helps facilitate com- 
munications between the different groups 
through its portability, remote control, and mass 
storage capabilities 


Portability 

The 1240 weighs 26.5 Ib and meets environmental 
Class Ill specifications. This makes it an ideal 
choice for a rugged logic analyzer that can be 
used in many locations 


Remote Control 

RS-232C and GPIB COMM Packs (see page 73), 
are ideally suited to automated test environments 
and remote control 


Mass Storage 

Mass storage of setups, acquisition memories, 
and reference memories is achieved through 
RAM and EPROM Packs. This type of pack stor- 
age allows engineering to easily transfer knowl- 
edge to other groups. They can create the setups 
and memories needed for design test in manu- 
facturing, or they can create servicing proce- 
dures at the factory that can be sent out to field 
service sites. 


Two types of pack storage are available. First, 
there is the 12RSO1 8K RAM Pack. This pack can 
Store up to eight setups or a combination of 
memories and setups. Storage and retrieval of in- 
formation from this RAM Pack is accomplished 
via menu soft keys (See Figure 7) 


The 12RS11 32K EPROM Pack (no EPROM in- 
cluded) and the 12RS12 32K EPROM (EPROM in- 
cluded) provide a permanent storage medium for 
setups and memories. To store files on these 
EPROM Packs, the setups and memories are 
uploaded from the 1240 to a host via GPIB or 
RS-232C, and then burned into EPROMs 
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Figure 8. 12RM02 8085 Mnemonics ROM Pack with 8085 Probe Interface. 


MICROPROCESSOR SUPPORT 
The 1240 provides microprocessor support for all 
major 8- and 16-bit processors. This support is a 
turnkey solution that includes a single plug inter- 
face, data acquisition capability and mnemonic 
disassembly. 


The microprocessor support is provided for the 
1240 in the form of Mnemonics ROM Packs 
(12RMXXs), with one ROM Pack for each 
microprocessor. 


For 8-bit and simple 16-bit processors, the 1240 
uses its powerful general purpose clocking and 
demultiplexing capabilities to acquire the data. 
Two 1240D2 cards using standard data acquisi- 
tion probes (P6460 or P6462) are attached to the 
processor via a probe interface which connects 


PERFORMANCE ANALYSIS 
Performance analysis is a tool that assists soft- 
ware engineers in the development of micro- 
processor-based products. It can be used 
throughout the life cycle of a product to help the 
designer characterize, test, debug, and optimize 
software 


The real benefit of performance analysis over oth- 
er types of software development tools is that it 
provides non-intrusive overview measurements of 
software performance. In other words, it can be 
used to improve efficiency by providing measure- 
ments that characterize performance without al- 
tering the software. 


Two types of performance analysis (Range 
Postprocessing and Event Measurement) are 
available for the 1240 in the 12R0O1 Performance 
Analysis ROM Pack. (See Figure 10). These two 
types of analysis provide overviews of the activity 
of the system under test, graphically displaying 
this activity in the form of histograms 


Range Postprocessing 

With range postprocessing, the user can define 
up to eleven ranges-of-values on any previously 
defined data groups. The 1240 takes successive 
acquisitions and processes each location of each 
acquisition to see if each group's value at that 
location falls into the ranges defined for it. A cu- 
mulative count is kept of the number of locations 
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the probes to a dip clip that fastens directly onto 
the microprocessor. (See Figure 8). Three 1240D2 
cards are required for the simple 16-bit proces- 
sors. The probe interfaces are preconfigured for 
each processor the 1240 supports 


For 16-bit processors, the 1240 uses the PM 200 
Series of personality modules to acquire the data 
for disassembly by the 12RMXX. These modules 
provide the special purpose hardware needed to 
properly acquire the instruction flow from a 
prefetch processor architecture and its associat- 
ed internal queue (see Microprocessor Support 
section for more information). These modules 
plug directly into the 1240D2 cards, replacing the 
general purpose data acquisition probes and pro- 
viding the interface to the processor. Three 
1240D2 cards are required for 16-bit processors 


falling into the defined range and is reported as a 
total count, a percentage of the total number of 
locations counted for the timebase of the group, 
and as a histogram bar (proportional in length to 
the percentage). (See Figure 11). 


Event Measurement 

In this type of analysis between one and four 
“events” are defined by the user for measure- 
ment. An “event” consists of a sample window 
and a target event. The window has two parts: an 
“open” event (when found, marks the beginning 
in time of the sample window) and a “close” event 
(marks the end in time of the sample window). 
While the window is open, occurrences of the tar- 
get event are counted or timed. 





Figure 10. Performance Analysis Menu 


Four disassembly formats are available for view- 
ing the data after disassembly: State, Absolute, 
Hardware, Software. 


State format is exactly the same as standard 
State Table format 


Absolute format augments the State format 
with cycle operation labels (FETCH, WRITE, 
etc.) 


Hardware format provides disassembly informa- 
tion (instructions or cycle labels) on all acquired 
cycles. (See Figure 9) 

Software format is similar to Hardware disassem- 
bly format with the display of instruction read cy- 
cles which are not opcode fetches suppressed. 


The processors that are currently supported by 
the 1240 are 











6502/65C02 


6800 Z80 
6802 Z8001 
6808 Z8002 
6809 

68000 


68008 


For ordering information, please refer to the 
Microprocessor Support section on page 82 
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Figure 9. Dual-timebase display with 8085 disassembly. 


The distribution of the sample measurement is re- 
ported in histogram form with user-selectable 
scaling. When several events are being mea- 
sured, the following statistics on their distributions 
can be compared: cumulative mean, minimum 
value, and maximum value. 


Performance Analysis can be used for both hard- 
ware and software applications. As an example 
of a software application, event measurement 
may be used to determine the distribution of exe- 
cution times of an interrupt processing routine. 
The average amount of time, and the minimum 
and maximum execution times can also be 
displayed. 





Figure 11. Pertormance Analysis sub-menu for acquiring and 
viewing range histograms. 





Figure 12,1240 with COMM Pack inserted 


1240 EXTERNAL COMMUNICATIONS 
External communication capability is supported in 
the 1240 by means of modular COMM Packs 
These COMM Packs, which plug into a COMM 
port on the back of the 1240 (see figure 12), pro- 
vide flexibility in interfacing the 1240 to other 
equipment 


REMOTE CONTROL 
Two COMM Packs are provided to interface the 
1240 to controllers, the 1200C01 RS-232C COMM 
Pack and the 1200C02 GPIB COMM Pack. The 
1200C02 interface conforms to IEEE specification 
488-1978, Standard Digital Interface for Program- 
mable Instrumentation. 


You can remotely control all of the capabilities of 
the 1240 using these COMM Packs. 


The controller can start and stop data acquisi- 
tions and the auto-run function, write to the dis- 
play, define custom soft keys, request 1240 key- 
strokes, initiate 1240 diagnostics, and request 
diagnostic results. Instrument setups, acquisition 
memories, reference memories and RAM Pack 
contents can be sent and received from the 1240, 
also. 


Requests from the 1240 to upload and download 
setups and memories are initiated via soft keys 
(see figure 13). 


SERVICE REQUEST 


WO CARRIER 


-E=SELECT 


Figure 13. COMM Port Contro/ menu with a 1200C01 
RS-232C COMM Pack installed. 
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The 1200C02 GPIB COMM Pack interface con- 
forms to IEEE specification 488-1978, Standard 
Digital Interface for Programmable Instrumenta- 
tion. The 1240 operates via the GPIB COMM Pack 
with controllers such as the Tek 4041, 4051, 4052. 
4052A, 4054 and 4054A. 


VIDEO OUT 
The 1240 comes equipped with an RS-170-com- 
patible composite video signal of the current 
screen display 


MASTER/SLAVE SUPPORT 





Master/Slave support is provided so that one 
1240 (designated as Master) can completely con- 
trol a remote 1240 (designated as Slave) 


The 1240 supports master/slave operation with 
the following configuration in each of the 1240's: 
a 12RC02 Master/Slave ROM Pack, a 1200C01 
RS-232C COMM Pack and a user-supplied 
modem. 


The following operations are available to the user: 
send and receive setups, acquisition memories 
and reference memories, start acquisitions, start 
auto-acquisitions and receive information on 
whether the memories were equal or not equal 
after auto-acquiring. Diagnostic operations on the 
link between the two 1240s are available at any 
time. 


PRINTER SUPPORT 
Through the use of a ROM Pack and COMM Pack 
combination the 1240 is able to print hard copies 
of setup menus and data acquisition memories. 
Support will be provided for almost all commer- 
cially available low-cost printers. (See figure 14). 
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Figure 14. Printer Port sub-menu for setting up printer interface 
parameters. 

The printer interface consists of the combination 
of a ROM Pack and a COMM Pack. The 12RC01 
Printer Support ROM Pack is used in combination 
with either the 1200C01 RS-232C COMM Pack 
(for printers with a serial interface) or the 1200C11 
Parallel Printer COMM Pack (for printers with a 
parallel interface). 
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You can output any of the information in the set- 
up menus, the entire contents (or user-selectable 
portions) of acquisition or reference memory in 
State table or timing diagram format (see figure 
15), the search pattern or you can utilize a screen 
print mode. 





Figure 15. Printer Port sub-menu for printing timing diagrams. 


1240 EXTERNAL COMMUNICATION 
SUPPORT 

To equip the 1240 for one of the three types of 
communications support shown across the top of 
this table. Choose one of the combinations of 
ROM Pack and COMM Pack whose intersection 
is indicated by XXXX’'s. Performance varies de- 
pending on the combination of packs that you 
select for a particular kind of support. 













Master/ 
Remote | Printer | Slave 
Control |Support) Support 


12RC01} 12RCO02 
Required | Printer | Master/ 
Support} Slave 






ROM Packs 









COMM Packs 
1200C01 RS-232C} XXXX 
1200C02 GPIB 
1200C 11 

Parallel Printer 


XXXX XXXX 


XXXX 
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CHARACTERISTICS 
OPERATING LEVELS 

Level 0 — Basic Operation. 
Level 1 — Advanced timing analysis (includes basic state 
analysis). 
Level 2 — Advanced state analysis (includes basic timing 
analysis). 
Level 3 — Full operation. 


TIMEBASES 
Two per instrument—assignable by probe. 
Timebase 1: Asynchronous or Synchronous. 
Timebase 2: Synchronous or Demultipiex. 


INPUTS 
Clocks — C1, C2, ...Cn. Where n = number of probes = 
number of channels/9. Minimum pulse width: 8 ns. Specifiabie 
as rising, falling, or either edge. 

Qualifiers — Q1, Q2,... Qn. Where n = number of probes = 


- number of channeis/9. Setup Time, Hold Time: 10ns, Ons. 


Specifiable as high or low level. 

Asynchronous — Rate: 10 ns to 1s (20 ns to 1 s on 1240D2). 
Specification: (1-2-5 sequence) «(Q1*Q2+...*Qn). Accura- 
cy: 01%. Channel to Channel Skew: +3 ns. Glitch Detection: 
6 ns (on 1240D1 only). 

Synchronous — Rate: Dc to 50 MHz. Setup Time, Hold Time: 
7 ns, 1 ns (12 ns, Ons on 1240D2). Specification: (C1 + C2 
+... +Cn)*(Q1*Q2e...*Qn). Minimum delay after previ- 
ous clock: 20 ns. 

Demultiplex — Rate: Dc to 33 MHz. Setup Time, Hold Time: 
10 ns, Ons. Specification: First Phase Clock (Latch Data) 
(C1 + C2 + ... + Cn)*(Q1*Q2*...+*Qn). Minimum delay 
after last phase clock: 20 ns. Last Phase Clock (Store Data) 
(C1 + C2 + ... + Cn)*(Q1*Q2*...*Qn). Minimum delay 
after first phase clock: 10 ns. 


CONFIGURABILITY 
Two types of acquisition cards: 1240D1, 1240D2. 
Maximum of four cards per 1240, in any combination. 


| 124001 | 124002 

Number of Channels aan 18 
Asynchronous Rate 50 MHz 

With glitches N/A 
Synchronous Rate | SOMHz 50 MHz 
Memory Depth 

(bits/Char channel 512 

With Glitches N/A 
Max Via Chaining 2048 


Depth vs Channels — Tradeoffs possible between data acqui- 
sition cards of same type. Maximum depth is 2048 (with four 
1240D1 or four 1240D2). 


; DATA ACQUISITION 
Two Types of Acquistion Probes: P6460, P6462. 
One probe required per 1240D1, two per 1240D2. 







Signal Input 
Data Channels 
Clock/ 
Clock Qualifier Lines 



















impedence 
Nominal 1M Q, 5 pF es 1I LTTL 
Threshold Range —6.35 V to 6.35 V 14V 
Increments 0.05 V — 
Accuracy +0.5% +.25V 
+ 0.065 V + .055 V/ 
(°C —25°C) 
Threshold Assignment By acquisi- N/A 
tion card 
Polarity Assignment By channel By channel 





Maximum Input Voltage 
Peak 
Channel to Channel 


—2to+7V 
No restriction 





NOTE: All system specifications are based upon P6460 
probes, for specifications based upon P6462 probes, please 
refer to the 1240 Data Sheet. 


TRIGGER DEFINITION 
(TWO EVENT RECOGNIZERS) 
Global Event Recognizer (Event Recognizer #1) — One lev- 
el. Event Recognition specified by: Word recognizer—data 
(data or glitch on 1240D1). Duration filter—1 to 16 consecutive 
samples or 10 ns to 160 ns. 
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Commands: Store On (Not), Trigger On (Not), Reset On (Not), 
Start Timer On (Not), Time While On (Not), Increment Counter 
On (Not), or Off. 
Counter/timer: Clock interval is 10 ns. Range is 0 to 
99,999,999,999 (either counts or 10 ns increments) 
Counter/timer value may be used to cause trigger or reset. 
Sequential Event Recognizer (Event Recognizer #2) — 
14 levels. Event Recognition on each level specified by: Time- 
base: Which timebase to monitor for event. Word Recognizer: 
Data (data or glitch on 1240D1). Iteration Counter: 1 to 9999 
occurances. Duration Filter: 1 to 16 consecutive samples. Se- 
lective Storage on each level specifiable: With Storage On or 
with Storage Off. Commands on each level: Wait For (Not), 
Trigger If (Not), Reset If (Not), Jump If (Not) or Delay (up to 
9999). Commands at end of sequence: Trigger, Reset or Do 
Nothing. 
External Trigger Out — TTL level output whenever trigger 
attempted. 
External Trigger in — TTL level input can be required for en- 
abling trigger. 

AUTORUN 
Modes of Operation — Compare Acquisition Memory to Ref- 
erence Memory: Specifiable which channels to compare, speci- 
fiable starting and ending memory locations of comparison. Re- 
sult of comparison outcome: Specifiable display and reacquire, 
discard and reacquire, or display and stop. Specifiable mini- 
mum display time: 0 to 99 seconds. 
Continuous Trigger Out — Data is not stored. 1240 acts as 
trigger source. 
Trigger In — Requires trigger in signal to enable trigger. En- 
ables two 1240s to work in parallel. 
Store After Trigger — Data at last trigger is available after 
stopping 1240. Time between storages is minimum. 


DISPLAY FORMATS 
State Table — Acquisition or reference memory. Data dis- 
played in binary, octal, hex, ASCII, EBCDIC. Glitch display can 
be turned on or off. 
Timing Diagram — Acquisition or reference memory. Expan- 
sion factors of *1, *2, *5, *10, *20. Glitch display. 
Distance Between Cursors — Value displayed as absolute 
time for unqualified asynchronous measurement, as number of 
memory locations for qualified or synchronous measurement. 
Highlighting Modes — Memory comparison differences, 
glitches, search pattern occurences, timebase #1 occurences, 
timebase #2 occurrences. 
Search Pattern — Length: 1 to 8 contiguous locations. Time- 
bases: Can restrict each location to occur only on T1, T2 or T1 
and T2. 


STORAGE 
internal (Standard) 
Nonvolatile Memory (NVM) — Size: Contains two set-ups, 
including status at power down, lithium iodide battery. 
Volatile Memory (RAM) — Size: Contains two set-ups. 
External (Optional) 
RAM Pack (12RS01) — Size: Contains 8K bytes, lithium io- 
dide battery. 
EPROM Packs (12RS11, 12RS12) — Size: Contains 
32K bytes. 
Memory Types 
Set-Up — Stored in NVM, RAM, or Pack, contains all data 
pertinent to making an acquisition. 
Reference Memory — Stored in Pack, reference memory is 
editable in Edit Reference Memory menu. 


OTHER CHARACTERISTICS 

Diagnostics — At power-up, the 1240 performs processor, 
ROM, RAM and board checks. A test pattern generator locat- 
ed on the side of the 1240 provides stimulus for verifying 
probes and acquisition system operation. Complete system 
verification and extended diagnostics are available with an op- 
tional ROM Pack. 

Rear Panel Connections — Trigger In: TTL compatible. Trig- 
ger Out: TTL compatible. Video Out: Confroms with RS-170 
(composite video). 

Power — 90 V to 132 V or 180 V to 250 V. 48 Hz to 440 Hz. 


ENVIRONMENTAL CHARACTERISTICS 
Temperature — Operating: — 15°C to +55°C with up to two 
acquisition cards; — 15°C to +50°C with three or more acqui- 
sition cards. 

Altitude — Operating: Sea Level to 4.6 km (15,000 ft). Stor- 
age: Sea Level to 15.0 km (50,000 ft). 

Vibration — 0.025 inch displacement. 10 Hz to 55 Hz frequen- 
cy range. 

Shock — 30 g. 


COMM PACKS 

1200C01 (RS-232C to a Controller) — Baud Rate: 110 to 
9600. Bits/Character: Eight, including parity bit. Protocol: 
Asynchronous full duplex. 

1200C02 (GPIB to a Controller) — Full listener/talker capabili- 
ties, meets IEEE-488 (1978). 

1200C11 (Parallel interface to Printer) — Requires: 12RC01 
Printer Support ROM Pack. 


ROM PACKS 
Analysis 
12R01 (Performance Analysis) — Range Post-Processing: 
1 to 11 ranges. Event Measurement: 1 to 4 events. Includes 
Histogram Display. 
Communication Interface 
12RC01 (Printer Support) — Requires: 1200C01 for serial in- 
terface or 1200C11 for parallel interface. Output: Menus, 
search pattern, acquisition and reference memory. Memory 
Format: Both state table and timing diagram. 
12RCO02 (Master/Silave Support) — Requires: 1200C01 with 
user-supplied Modem. 
Microprocessor Support 
12RMXX (ROM Pack Mnemonics) — Formats: State, Abso- 
lute, Hardware, Software. 


INCLUDED ACCESSORIES 
Accessory pouch (016-0707-00); front panel cover 
(200-2780-00); operator's manual; 5 reference guides. 
(ee 8 ee 


ORDERING INFORMATION 
1240 Logic Analyzer Mainframe ......... $4,500 


INTERNATIONAL POWER CORDS AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
Option A5 — Switzeriand 220 V/10 A, 50 Hz 
2 et es en pee ame er me ee 


OPTIONAL ACCESSORIES 
ACQUISITION CARDS 
1240D1 — 9-Channei Data Acquisition Card, 100 MHz, 
FEQUITES ONE Gata ACQUISITION PFODE .........sseeceessseeeeeevens $2,250 
1240D2 — 18-Channei Data Acquisition Card, 50 MHz, 
requires two data ACQUISITION PFODES .........cssseseseeeeees $2,300 
DATA ACQUISITION PROBES 
P6460 — 9-Channel Data Acquisiton Probe ..........c0++ $700 
P6462 — 9-Channel Data Acquisiton Probe, fixed threshold 
T UU ccaisenssceusscnnesesatuniinstincsiilesisicieiancllanncashlieeebiisiasanainneiaeiatine $340 
COMMUNICATION INTERFACES (COMM PACKS) 
1200C01 — RS-232C COMM Pack .......ccceccccecsseeeeensesees $750 
1200C02 — GPIB COMM Pack ........ssecccesecensesesreneeneeeens $850 
1200C11 — Parallel Printer COMM Pack ......c.cscsssesssees $500 


Note: To order cables for these COMM Packs, see the Logic 
Analyzer's Accessories Section. 


ROM PACKS 

Analysis 
12R01 — Performance Analysis ROM Pack .........c0000+ $800 
Communication Functions 
12RC01 — Printer Support ROM Pack ......cccecccseeeeeeeeee $300 
12RC02 — Master/Slave ROM Pack .........:ccssscseereseeees $500 
Storage 
SE ee SS FE PRy CORI eintenitinricceetrcnencicccnensmnannnnininivanens $300 
12RS11 — 32K EPROM PACK (Empty) ....ccccsecsesesseserseeee $85 
12RS12 — 32K EPROM PACK ........ccccccccsccesenesensecessensns $300 

SERVICE ACCESSORIES 
12RD01 — Diagnostic ROM Pack ......ssccsssesssserereees $1,500 
Diagnostic Lead Set — Order 012-0556-00 ............ccce $50 
Extender Card — Order 670-7539-01 ...........ccccseeeeeeenees $400 
Service Manual 
Service Maintenance Kit — Includes the above Service 
accessories. Order 067-1103-01 ..........ccsccsssssseeseeeeeeeees $2,000 
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308 


Four Analyzers in One 


Up to 25 Channels of Word Recognition 
Triggering 


Ultra-Portable 





Easy to Use 


Cost Effective 
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The 308 is a 20 MHz portable analyzer containing 
a unique combination of features. It provides 
timing, state, serial, and signature analysis in an 
extremely easy-to-use package. 

CHARACTERISTICS 

SIGNAL INPUTS 

Timing and State — Multi-line probe-tip, eight data lines, one 
clock and one ground lead. 
Maximum Number of Inputs: Eight. 
Input Impedance: 1 MQ, 5 pF. 
Logic Swing — 
Minimum: 500 mV + 2% of threshold voltage, p-p, centered on 
threshold voltage. 
Maximum: Threshold +10 V to Threshoid —15 V. 
Maximum Nondestruct Input Voltage: +40 V. 
Width of Data Input: 10 ns minimum with 400 mV overdrive 
from threshold voltage. 
Threshold Voltage: +1.4 V +0.2 V selectable TTL, —12 V to 
+12 V variable. 
Input Mode: Selectable sample or latch (to 5 ns with 550 mV 
overdrive voltage). 
Serial — 
Single Channel Probe Input: 10 M2, 13 pF input impedance. 
500 V maximum nondestructive input voltage at probe tip. 250 
peak at BNC input connector. 
Logic Swing: 500 mV minimum + 2% of threshold voltage, p- 
p, centered about the threshold. +30 V maximum. 
Selectable Parity: ODD, EVEN or NONE. 
Selectable Bits Per Character: 5, 6, 7 or 8 bits (includes parity if 
active). 
Selectable Input Logic: Positive or negative (at probe tip). 
Synchronizing Word (Synchronous Mode Only): Programmable 
to require two equal words. If not programmed, defaults to 
ASCII word SYN. 
Hunt Word (Synchronous Mode Only): Programmable to re- 
quire one word. If not programmed, defaults to “XXXXXXXxX" 
(not defined). One Hunt word is equal to three Hexadecimal 
“FF"s (line idles). 
Stop Bits (Asynchronous Mode Only): Responds to one or 
more bits. 
Signature Analyzer — Single Channel Data Input Via Probe: 
10 M2, 13 pF clock start and stop inputs provided by data ac- 
quisition probe. 


CLOCK 
Timing and State — 


External Clock: 50 ns minimum period. 24.5 ns high-logic level 
minimum pulse width. 24.5 ns low-logic level minimum pulse 
width. 25 ns minimum data setup time. 0 ns minimum data hold 
time. 

Internal Clock: 20 MHz sample interval (50 ns minimum). Data 
pulse width of 1 sample interval +10ns required to insure 
sampling minimum. Sample intervals of 50 ns to 200 ms/sam- 
ple in 1, 2, 5 sequence. 


Qualifier Input: Selectable trigger or clock. 
+1.4V +0.2 V TTL input threshold. 
—5 V to +10 V maximum input voltage. 





Serial 
Synchronous or Asynchronous. 


Internal Clock for Asynchronous Mode Selectable Via Key- 
board: 50, 75, 110, 134.5, 150, 200, 300, 600, 1200, 1800, 
2400, 4800, and 9600 bits/second (baud rate). 


Internal Clock Accuracy: + 0.02%. 

External Clock for Asynchronous Mode: Up to 9600 baud. 

External Clock for Synchronous Mode: Up to 9600 baud. 
MEMORY 

Data Acquisition Memory — 8 x 252 bits. 

Reference Memory — 8 x 252 bits. 


Triggering (State and Timing) — 

Synchronous or asynchronous. 

External qualifier. 

Data Word Recognizer: 8 channels, programmable in hex, bi- 
nary, octal, or decimal. 


External Word Recognizer Probe: 16 channels, programmable 
in hex, binary, octal, or decimal. 


Input Threshold: +1.4V +0.2V TTL. 

Word Recognizer Out: +1.4V +0.2V TTL. 

Trigger Delay: Programmable from 0 to 65,535 clock cycles. 
Data Position: Pre- or post-trigger selectable. 

First trigger mode (internal select). 

Triggering (Serial) — 

Data Word Recognizer: Programmable to require a sequence 
of two words (or characters). 

External Trigger: Programmable for one bit (0 or 1). 

Trigger Delay: Programmabie from 0 to 65,535 by word count 
(character). 

Data Position: Pre- or post-trigger selectable. 


Framing Error Detection: Data acquisition is stopped when a 
valid stop bit is not detected. 


DISPLAY 
Status information of the 308 is always displayed at the top of 
the screen. The menu is displayed will all fields visible. In serial 
mode, an extended menu is provided for additional serial 
Capabilities. 
Timing Diagram — Programmable memory window size. Cur- 
sor position pointer and word decode. Positive or negative log- 
ic display. 
State Table — Simultaneous display of hex, binary, and octal. 
12 word display table. 
Search Mode: Inverse video highlighting. 
Compare Mode: Inverse video highlighting of differences. 


Positive or negative logic display. 


"MING STATE 


Serial — 

Simultaneous display of hex, binary, and ASCII. 12 word char- 
acter display. 

Search Mode: Inverse video display of word. 

Compare Mode: Inverse video display of differences. 

Positive or negative logic display. 

Signature — 

Displays the selects for clock, start, and stop. Displays each 
signature simultaneously. Displays a 4 digit signature. 
Displays Character: 0 to 9, A, C, F, H, P, U. 


PHYSICAL CHARACTERISTICS 
Dimensions in 
Width 9.3 
Heights 4.6 
Depth 13.9 
Weights Ib 
Net without probes 8.0 
Net with probes 10.0 





POWER REQUIREMENTS 
Line Voltage — 90 V to 132 V ac, 180 V to 250 V ac. 
Line Frequency — 48 Hz to 440 Hz. 
Power — 40 W maximum. 
Temperature Range — 0°C to 50°C, operating. 
INCLUDED ACCESSORIES 
Power cord (161-0104-00); accessory pouch (016-0654-00); 


P6451 probe (016-6451-05); P6107 probe (016-6107-03); op- 
erator’'s manual, maintenance manual. 





ORDERING INFORMATION 
308 Data AnalyZer .......ssccsssssrsessereess $3,950 
Option 01 — P6406 Word Recognizer Probe ............. +$420 
Option 03 — Extended Signature Analysis Capability (Includes 
P6406 Word Recognizer Probe) .......ssssssssssseseeeee +$1,950 
1105 Battery Power Supply ................ $1,430 
Option 01 — 230 V Operation .....cccssscccssecsssssscessessesseseeees NC 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 


Option A2 — UK, 240 V/13 A, 50 Hz 

Option A3 — Australian, 240 V/10 A, 50 Hz 

Option A4 — North American 240 V/15 A, 60 Hz 

Option AS — Switzerland 220 V/10 A, 50 Hz 

SS Se ee ee REET! 


The Sony®/Tektronix® 300 Series is manufactured and market- 
ed in Japan by Sony/Tektronix Corporation, Tokyo, Japan. 
Outside of Japan the 300 Series is available from Tektronix, 
Inc., its marketing subsidiaries and distributors. 


75 


Y) 
oa 
LJ 
N 
> 
— 
< 
a 
< 
<= 
— 
< 
O 


















76 


cs @e eo Qo 
gS Cie 
eo 


4g i 


Co) Ge Ge 


‘nd at et Or te Pe hy Py Be Be 
the SCC VOU euth 
- : 


2 





The Sony/Tek 318 and 338 Logic Analyzers bring 
an unprecedented combination of performance, 
portability and low price to the field of digital test 
instrumentation. 


Weighing only 11.5 pounds each, these instru- 
ments incorporate proprietary LSI circuitry to pro- 
vide an array of features usually associated with 
much larger logic analyzers. Both the 318 and 338 
include parallel and serial data acquisition capa- 
bilities to cover the widest possible range of 
applications. For software work, there is powerful 
multilevel triggering to capture complex real-time 
code execution. Each instrument can also be 
remotely controlled through an RS-232 interface, 
an extremely useful feature in first-line service 
applications. Also, nonvolatile memory allows 
both setup information and reference data to be 
retained and transported from site to site 


The 318 and 338 Logic Analyzers are both built 
around the same basic feature set. The differ- 
ence between the two instruments is in maximum 
data width and acquisition speed. The 338, which 
is targeted more toward software applications, 
allows 32 channels of data acquisition at speeds 
up to 20 MHz. The 318, which is directed toward 
hardware applications, permits 16 channels of 
data acquisition at speeds up to 50 MHz 








Aside from these width/speed differences, the 
318 and 338 pack the same powerful features 
into a highly portable instrument. The basic 
318/338 includes parallel state and timing acquisi- 
tion, with acquisition, reference and_ glitch 
memories 


The S1 configuration adds serial acquisition, an 
RS-232 interface, and nonvolatile memory 


Parallel State Acquisition 

For either software or timing applications, the 
318/338 contains a powerful 3-level trigger which 
allows the capture of complex event sequences 
as executed by the hardware under test. 
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A 3-level trigger lets you define up to three events (A,B,C) 
which are then combined by using various operators to form 
the tngger sequence. 


This trigger allows three separate logic events to 
be defined and then combined through a series 
of operators to specify the actual trigger se- 
quence. Up to 65,000 occurrences can be re- 
quired for the first event to come true. The next 
two events can follow immediately (THEN) or later 
(FOLLOWED BY). Two or three events can also 
be ORed together. The third event can also be 
used to reset the trigger sequence 


Once acquired, parallel state information can be 
displayed in binary, hex, octal or decimal radix 
The data can be searched for each occurrence of 
a specified word, and can also be compared with 
data stored in the reference memory, with any 
differences highlighted on the display 





You can compare the data you have just acquired to a set of 
data in reference memory. All differences are displayed in re- 
verse video. 


Parallel Timing Acquisition 

For timing applications data can be acquired ei- 
ther synchronously, using the clock of the system 
under test, or asynchronously, using the 
318/338's own internal clock. Up to eight chan- 
nels of timing data can be displayed at once, and 
each can be identified through a 2-character label 
entered by the user. For increased accuracy, 
there is a “delta” measurement feature which 
counts and displays the number of sample inter- 
vals between two movable cursors. 





Timing displays include analysis tools such as measurements 
between cursors, variable grouping, memory search and glitch 
display. 


There is also full glitch capture capability. Glitch 
information is automatically acquired and sepa- 
rately stored any time parallel data is acquired. A 
separate glitch trigger allows glitch occurrences 
to be specified on a channel-by-channel basis, 
with each channel of the glitch trigger ORed with 
its counter-part in the main trigger 


Serial Data Acquisition 

A major part of the S1 configuration package is 
serial data acquisition, which adds considerable 
breadth to the instruments’ application range. Se- 
rial acquisition can take place in either synchro- 
nous or asynchronous modes at up to 19200 
bits/second, with either 5, 6, 7, 8 or 9 bits per 
character. For synchronous acquisition, the user 
can specify sync and hunt words as well as trig- 
ger words 


INT TRIG 
AFTER MEM FUL 


HE x 
| ONBEO x) 





When defining a serial data acquisition trigger, you can specify 
sync and hunt words as weil as trigger words. 


Acquired serial data can be displayed in either 
State table or character formats. The state table 
format gives a wide range of radixes, including 
hex, binary, ocatal, ASCII and EBCDIC. The char- 
acter format provides 256-character stream dis- 
plays in either ASCIl or EBCDIC. In addition, ac- 
quired serial data may be searched for 
occurrences of a specific word and compared 
with data stored in reference memory 


2 4SVNC-MEEED 
CMG 26 LG 
ee  . 





Captured serial data can be displayed in state or character 
format. Data can also be searched for occurrences of a speci- 
fied word. 





RS-232 Interface for Remote Control 

The S1 configuration package includes an RS-232 
interface. This allows complete control of the in- 
strument by a remote terminal which can be con- 
nected through either a modem or local lines 
Consequently, a remote operator can define trig- 
gers, acquire data and analyze the results. In ad- 
dition, the operator can input a reference pattern 
via a remote terminal. All aspects of the remote 
connection, such as baud rate, local/remote echo 
and bits/character, are easily set up through 
menu prompts supplied by the 318/338 





Setting up the RS-232 interface is simplified by easy to use 
menu prompts. 


Nonvolatile Memory 

Also included in the S1 configuration is a non- 
volatile memory which allows both instrument set- 
ups and data to be preserved past power down 
and retained indefinitely. This memory will hold up 
to three setups (channel configurations, triggers 
and thresholds) and one set of memory data 


s 


3 Setups and acquisition or reference memory can all be easily 
stored and protected in the nonvolatile memory. 
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EK ANALyzers 


PARALLEL ANALYZER FUNCTION 
DATA INPUT 

Channels 
318: 16 channels; glitch data is detected on all 16 channels. 
338: 32 channels; glitch data is detected on 8 channels (POD 
A). 
Minimum Logic Swing — 500 mV p-p; centered on threshold 
voltage. 
Maximum Logic Swing — Threshold voltage plus 10 V to 
threshold voltage minus 15 V. 
Glitch Data Width — 5ns minimum with 350 mV overdrive 
from threshold. 
Threshold Voltage — TTL +14V; V1 —10V to +10V 
(0.1 V step); V2 —10 V to +10 V (0.1 V step); V3 = (V1 + 
V 2/2. 


SAMPLING 


External Clock Mode 
Data setup time 


14 ns max 
Data hold time Ons max 


50 ns min 


Clock Pulse Width — High-Logic level: 15 ns min. Low-Logic 
Level: 15 ns. 


Clock Polarity — + or —edge. 
INTERNAL CLOCK MODE 
Sample Interval 


318: 20 ns to 500 ms/sample in 1.2.5 sequence. 
338: 50 ns to 500 ms/sample in 1.2.5 sequence. 





Data Memory Depth 338 

Acquisition Memory 32 x 256 bits 
Reference Memory 32 x 256 bits 
Glitch Memory 8 x 256 bits 


TRIGGERING 
Internal Trigger 
Word Recognizer — Three words: A, B, and C; selected 
channels are AND'd together. 


Input — All data input channels from P6451 data acquisition 
probes. 





Glitch Trigger — Selected channels are OR'ed together. 
Trigger Position — Begin, Center, End, Delay up to 65,000 
clock cycles. 

External Trigger 

Input — Mini-jack connector on side panel, TTL compatible. 
Threshold — 1.4 V nominal (TTL level). 

Polarity — + or —edge. 

Pulse Width — 20 ns minimum. 

Trigger Output — Initiated high when an internal trigger se- 
quence, glitch trigger or external trigger is detected. Reset on 
next acquisition start. 

Output Level — TTL. 

Current Max — High-Logic Level: 1 mA. 

Low-Logic Level: 2 mA. 


DATA DISPLAY 

Timing Diagram Mode — Maximum of 8 channels (one page) 
present on screen at one time. The 318 has two pages; the 338 
has four pages. 
Glitch Display: Displays glitches on timing diagram as a bit 
width transition edge. 
Search: Searches for glitches or user defined word. 
AT — Movable cursor for calculating the number of clocks and 
temporal distance between two events. 
State Table Mode — Hex, decimal, octal, or binary radix 
format. 
Search: Searches for glitches or user defined word. 
Compare: Compares acquisition memory to reference memory 
and displays mismatched characters in reverse video. 

SERIAL STATE ANALYZER FUNCTION 

DATA INPUT 

Data Timing — Synchronous or asynchronous. 
Bits/Character — 5, 6, 7, 8 or 9 bits (includes parity bit if parity 
is active). 





300 SERIES COMPARISON CHART 


Characteristics 
No. Paraliel Data Channels 
Maximum Asynchronous Sample Rate 


Maximum Synchronous Sample Rate 

No Trigger Levels 

Acquisition Memory Depth (Bits/Channel) 
Reference Memory Depth (Bits/Channel) 
Glitch Capture (Channels) 


Serial Data Acquisition Yes 
RS-232 Interface 

Nonvolatile Memory 

Video Output 

Weight 

Price 


Signature Analysis 


ET ee ee <r 
EY es 7 
| somHz | somHz | 20MHz | 20 MHz 
| somHz | somHz | 20MHz | 20 MHz 
ee ee ee ee ee 
ee ee ee 
| 256 | se | ass | 
ee 
| No | No | NN 
| No | ves | NoYes 
| No | ves | oes 
| No | ves | No ves 
Yes 
pt | si | 5 | 11.5 
|_ssso0__| s6500__| _$5,800__| $7,000 
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300 
SERIES 


SAMPLING 
Internal Clock for Asynchronous Mode — 50, 75, 110, 
134.5, 150, 200, 300, 600, 1200, 1800, 2400, 4800, 9600, and 
19,200 bits/second. 


External Clock for Both Synchronous and Asynchronous 
Modes — Up to 19,200 bits/second. 


Parity Control — Odd, even, or none. 


TRIGGER SOURCE 
Internal or external. 


DATA DISPLAY 
State Table Mode — Hex, binary, octal, ASCII, EBCDIC radix. 
Search: Searches for parity errors or user defined word. 


Compare: Compares acquisition memory to reference memory 
and displays mismatched characters in reverse video. 


Character Table Mode — Ali 256 bits of memory displayed in 
either ASCII or EBCDIC radix. 


Search: Searches for parity errors or user defined word. 
Compare: Compares acquisition memory to reference memory 
and displays mismatched characters in reverse video. 

RS-232 INTERFACE 
Data Transmission Type — Asynchronous only. 
Communication Mode — Full Duplex. 
Bits/Character — 8 bits with parity. 
Parity — Even. 


Data Transfer Rate — 110, 150, 300, 600, 1200, 2400, 4800, 
9600 BPS. 


Signal Characteristics — Meets RS-232C standard. 
1/O Connector — 25 pin standard connector. 


NONVOLATILE MEMORY 


Memory Size — 3 setups (serial or parallel and one memory 
acquisition or reference. 


Nonvolatile Period — Approximately 5 years at room 
temperature. 

POWER REQUIREMENTS 
Line Voltage Range — 90 V to 132 V ac, 180 V to 250 V ac. 
Line Frequency — 48 Hz to 440 Hz. 

INCLUDED ACCESSORIES 
Power cord (161-0104-00); accessory pouch (016-0697-00); 
P6107 Probe (1 additional with the S1 configuration) 
(010-6107-03); 2 with the 318, 4 with the 338, P6451 probe 


(010-6451-07); workbook, reference guide, manual. 
SS OR SE SEE SS ie AO NS er os ee ore see 


ORDERING INFORMATION 
318 LOGIC AMALYZEL ccccecsrcssesserccessessssees $5,900 


318S1 Logic Analyzer with Serial Analysis, 
RS-232 and Nonvolatile Memory ........ $6,500 


318F1 Field Installed Serial Analysis, RS-232 
and Nonvolatile MEMOry ..........0022000. $1,500 


338 Logic AnalyZer ........csssscssssereeees $5,800 


338S1 Logic Analyzer with Serial Analysis, 
RS-232 and Nonvolatile Memory ........ $7,000 


338F1 Field Installed Serial Analysis, RS-232 
and Nonvolatile MEMOTY ........s00- $1,500 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
Option A5 — Switzerland 220 V/10 A, 50 Hz 
SN PR A CL NO A PER POR ET REN NO OH 


OPTIONAL ACCESSORIES 
Service Manual 
RS-232 Cable — Order 012-0757-00 ........cccseessesceeseenes $140 
Service Maintenance Kit — Order 067-1159-01 .......... $600 
Null Modem Cable — Order 012-0530-00 ..........ccseseeees $75 


The SONY®/TEKTRONIX® 300 Series is manufactured and 
marketed in Japan by Sony/Tektronix Corporation, Tokyo Ja- 
pan, Outside of Japan the 300 Series is available from Tek- 
tronix, Inc., its marketing subsidiaries and distributors. 
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7D01 General pape Logic Analyzer 





16 Stored Channels 

Up to 1024 Words Deep 
State or Timing 

Up to 100 MHz Sample Rate 
High Impedance Probes 
18-Bit Word Recognizer 
Clock Qualifier 





The 7D01 is a dual-wide, plug-in instrument that 
occupies one vertical amplifier compartment and 
an adjacent time base compartment in 7000 
Series oscilloscope mainframes. With this com- 
patibility, you can configure a total logic analysis 
system. Using a four-wide mainframe oscillo- 
scope, you can combine your logic analyzer with 
your analog oscilloscope and display the outputs 
of both at the same time. 


Display Formatters 


There are two display formatters available with 
the 7D01 Logic Analyzer—the DF1 and DF2. Both 
offer timing, mapping, and state table displays in 
binary, hexadecimal, and octal formats. The DF2 
offers additional formats for IEEE Standard 
488/GPIB and ASCII. 


The display formatters are dedicated for use with 
the 7D01. They provide complete alphanumeric 
character generation, so that the logic analysis 
package can be used in mainframes without CRT 
readout (mainframe Option 01). 


There are also two modes of automatic data 
acquisition in the DF1 and DF2 that compare the 
entire 7D01 memory to the reference memory. If a 
difference is detected, the difference and loca- 
tion will be intensified in the display readout at 


the top of the CRT, and the number of resets 
required to find the error will be displayed. This 
function, called RESET IF 7D01 = REF, allows full 
comparison of stored and newly acquired data. 
To compare only the tables selected by the 
cursor control, use RESET IF TABLES = . 


Digital Latches 


The DL2 and DL 502 Digital Latches extend the 
7D01's measurement capabilities by detecting 
narrow pulses in a data stream that cannot be 
captured by the logic analyzer alone. Operating in 
an asynchronous mode, the 16-channel digital 
latches can detect spikes or glitches between 
system clock edges that are narrower than the 
sample clock interval or as narrow as 5 ns. 


7D01 CHARACTERISTICS 
The 7D01 acquires 4, 8, or 16 CH of data and stores the data in 
a 4k memory. Data storage format is selectable as 4 CH X 
1016 bits, 8 CH X 508 bits, or 16 CH X 254 bits. 


Data sampling can be asynchronous (internal clock) or syn- 
chronous (external clock). In asynchronous modes, sampling 
rates can be selected up to 100 MHz in the 4 CH mode, up to 
50 MHz in the 8 CH mode, or up to 20 MHz in the 16 CH mode. 
External sampling clocks up to 50 MHz can be used in the 
4 and 8 CH modes, and up to 25 MHz in the 16 CH mode. 


SIGNAL INPUTS 
Clock, Qualifier, and Data Input Source — Two multilead 
P6451 Probes provide connections for 9 CH (9 input and 
ground) each. CH 0-7 and clock are through probe 1, and 
CH 8-15 and qualifier are through probe 2. Each probe atta- 
ches through a 25-pin connector at the 7D01 front panel. 
Input Impedance — 1 Mi) paralleled by 5 pF (at probe head). 
Threshold at Probe Tips — Front panel switch selects fixed 
TTL(+1.4 V +0.2 V), variable (+ 12 V) or split (variable for top 
probe, TTL for bottom probe). Front panel jack monitors vari- 
able threshold only. 
Minimum Logic Swing — 500 mV plus 2% of threshold volt- 
age p-p or less, centered on the threshold voltage. 


LOGIC 
ANALYZERS 


inch total displacement. Hold 3 minutes at any major reso- 
nance, or if none, at 50 cps. Total time, 54 minutes. 

Shock — Operating and nonoperating: 30 g's, 3'/2 sine 11 s 
duration, 2 shocks in each direction along 3 major axes, for a 
total of 12 shocks. 


AC POWER 
Line Voltage Ranges — Determined by the 7000 Series oscil- 
loscope mainframe. 
Power Consumption — 32 W at nominal line voltage. 


INCLUDED ACCESSORIES 
Two, P6451 Data Input Probes (010-6451-03); manual. 


DF1 CHARACTERISTICS 
The DF1 reformats the output of the 7D01 in a choice of five 
display formats including timing, mapping. and state table dis- 
plays in binary, hexadecimal and octal. It imposes no significant 
electrical characteristics on the 7D01 which affect measure- 
ment parameters. 


DF2 CHARACTERISTICS 
The DF2 reformats the output of the 7D01 in a choice of seven 
display formats including timing, mapping, and state table dis- 
plays in binary, hexadecimal, octal, ASCII and IEEE Standard 
488/GPIB. It imposes no significant electrical characteristics on 
the 7D01 that affect measurement parameters. 


INCLUDED ACCESSORIES 
GPIB Probe Adaptor for the P6451 (103-0209-00). (A 24-pin 
IEEE Standard Connector with quick connection to the P6451 
Probe Head.) 


DL2 CHARACTERISTICS 

The 16 channel DL2 aids fhe 7001 measurement capabilities 
by detecting narrow asynchronous pulses of less than one 
sample interval or as narrow as 5 ns in a data stream. The DL2 
plugs into any compartment of a 7000 Series mainframe. Two 
25-pin connectors connect the DL2 with the 7D01. Data is ac- 
quired via two P6451 Probes which plug into the front panel of 
the DL2. 


Minimum Pulse Width to Initiate Latch — 5 ns. 


Minimum Amplitude to Initiate Latch — 500 mV centered at 
threshold. 


Minimum Sample interval Asynchronous Clock — 50 ns. 


MEMORY /SAMPLING RATE 


Format" (Asynchronous? Synchronous 
Data Bits Maximum Minimum Data Data 
Channels Per Sampling Data Pulse Set-up Hold 
Displayed Channel Time Time 
Required Required 





o3 | 016 | tmz | ts | somHz | 20ns_ | 


0-15 


*' Front panel selectable. 

*2 Sampling Intervals are selectable from 10 ns to 5 ms in 18 
Steps using a 1-2-5 sequence. 

*3 Minimum data pulse width to insure recording is one sample 
interval +5 ns. 

“4 + or — edge of clock pulse can be selected to initiate 
sample. 

Maximum Logic Swing — — 40 V or less, to at least threshold 

voltage plus 10 V. (Maximum nondestructive input +40 V.) 


TRIGGER 

Source — Switches allow selection of pre-center, and post 
trigger; TTL or variable threshold levels, and use of clock 
qualification. 
Cursor — A movable cursor provides a binary data readout of 
the timing diagram and the number of sample intervals from the 
data to the trigger position. 

ENVIRONMENTAL 
Temperature — Operating: 0°C to +40°C. Nonoperating: 
—40°C to +75°C. 
Altitude — Operating: To 4600 m (15,000 ft). Nonoperating: 
To 15 200 m (50,000 ft). 
Vibration — With the 7D01 and DF1 or DF2 combined, fre- 
quency swept from 10 to 50 cps at one minute per sweep. 
Vibrate for 15 minutes along each of the 3 major axes at 0.015 





ORDERING INFORMATION 
7D01F Logic Analyzer (7D01 and 


DF1 Display FORTiatt©er) .ccccssscesscosssscsses $6,950 
7D01F2 Logic Analyzer (7D01 and 

DF2 Display Formatter) ........s:cssssssees $7,500 
TBGO1 LOGIC‘ ANGAIY ZED scccsseccsessescersssorsnse $4,800 
DF1 Display Formatter ..........:sssssssseee $2,150 
DF2 Display Formatter .....................00 $2,700 
DL LITER L.GUIIY: svcceetnansncnscnccsrancrvcnteons $2,100 
DL 502 Digital Latch ............. sesiceneunesees $1,900 
TCDS COCMOSCODE  dccciosessissrssareinaniasevers $2,865 
Option 01 — (Deletes one readout board) ............... —$300 
TTOBA OSCIOECODG: sssrerrscecnessistesisansnts $4,520 
Option 01 — (Deletes one readout board) ...............00 —$300 
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MICROPROCESSOR 
LOGIC ANALYZERS 


TE 


7D02 Microprocessor Analyzer 





3-Wide 7000 Series Plug-in Module 


Traces Complex State Flow Quickly and 
Easily 


Disassembles State Tables into Mnemonics 
for Fast, Accurate Interpretation 


Supports 8- and 16-bit Microprocessors 
5 TNE SS SE TS SS SO a 


The 7D02 Logic Analyzer acquires up to 52 chan- 
nels of state information synchronously. The ba- 
sic instrument has 28 channels, enough for 
8-bit microprocessors. Option 03 increases the 
number of channels to 44, for support of 16-bit 
microprocessors. Option 01 provides an addition- 
al group of 8 channels which can be used to 
acquire timing information asynchronously or to 
acquire state data synchronously. 


Synchronous resources include four independent 
word recognizers, two universal time/event 
counters which can be interactive and can be 
reset on the fly, and several modes of data 
qualification. Asynchronous resources include a 
word recognizer and an 8-channel glitch recogniz- 
er with an independent memory. These resources 
can be programmed to construct trigger or data 
qualification conditions. 


The 7D02 interfaces to microprocessors via the 
PM 100 Series of personality modules, most of 
which provide a specific single-connection inter- 
face to the microprocessor and appropriate pro- 
cessor mnemonics. The only exception is the 
PM 101, a general-purpose module for non-micro- 
processor logic analysis or for processors not 
supported by the other PM 100 modules. 


CHARACTERISTICS 
DISPLAY 
Type — State Table, raster scan. 
Format — 32 characters/line, 24 lines. 
Channels Displayed 
Basic 7D02: 28; (8 Data, 16 Address, 4 Control). 
Acquisition Memory Locations Displayed — 19 maximum. 
Radices Available — Data: ASCII, Hex, Binary, Octal. (Mne- 
monic disassembly for each supported microprocessor). Ad- 
dress: ASCII, Hex, Binary, Octal. Control: Binary, Mnemonic 
Disassembly. 
SIGNAL INPUTS 
Signal inputs for the 7D02 are obtained through optional Per- 
sonality Modules which (along with Option 03) determine the 
number of input channels available. 
Input Channels, Basic 7D02 — 35; (8 Data, 16 Address, 
10 Control, 1 External Trigger). 
Input Impedance — Determined by Personality Module used. 
External Trigger — Input Impedance: 1 MQ + 2% (compatible 
with 10X Coded Probe). Threshold: 1.4 V. Setup Time: 10 ns 
(at BNC). Hold Time: 18 ns (at BNC). 
CLOCK SYNCHRONOUS ONLY 
Raw Clock Input — 20 MHz maximum. 
Time Between Qualified Clocks — >100 ns. 
Setup/Hold Time — Determined by Personality Module used. 
Number of Qualifiers — Six maximum (can shift or divide 
qualified clocks by up to four positions or times). 
DATA QUALIFICATION 
Complex Data Qualification allows the acquisition memory to 
be turned on and off at any time using Word Recognizers and 
Counters. This process simulates a large acquisition memory 
and pattern search capability. 
MEMORY SIZE (BASIC 7D02) 
Acquisition Memory — 28 x 256 bytes. 
Storage Memory — 28 x 256 bytes. 
COUNTERS 
Universal Counters — Two. 
Counting Mode — Resolution, Time Mode: 1 ms or 1 us. Ac- 
curacy: (+1 count) x (number of start/stop cycies) + 0.01% of 
value. Maximum Count: 65,534. Event Mode Maximum Count: 
65,534. 
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Control Mode — Resolution, Time Mode: 1 ms or 1 us. Mini- 
mum Interval Generated: 2.0. Maximum Interval Generated: 
65,534. Generating Interval Accuracy: (—0, +1 count) x (num- 
ber of start/stop cycles) +(0.01% of value) + (0 to 0.2 us). 
Events Mode Minimum Count: 2.0. Maximum Count: 65,534. 


WORD RECOGNIZERS 
Word Recognizers — Four. 
Channels (Basic 7002) — 31 (32 if timing option (01) is 
installed). 
TRIGGERING 
Can be triggered from any of the word recognizers or from 
either of the counters, in the control mode. (Has ability to track 
and trigger on very complex program flows). 
Trigger Position (Number of qualified clocks displayed after 
the trigger point) — Trigger Before Data: 240. Trigger Cen- 
tered: 128. Trigger After Data: 16. Zero Delay: Zero. 
Trigger Output — TTL compatible (capable of driving a 50 0? 
unterminated transmission line). 
Accuracy — One qualified clock +86ns +35 ns after event 
at probe tip. 
PROCESSOR HALT 
The Processor can be halted when the 7D02 stops acquisition. 
Processor Halt Delay — Two qualified state clocks after the 
7D02 stops acquisition plus Personality Module delay time. 
OTHER CHARACTERISTICS 
Ac Power — Line Voltage Ranges: Determined by 7000 Series 
mainframe. Power Consumption: 49 W maximum at nominal 
line voltage (all options). 
Size — Three wide 7000 Series plug-in. 
Weight — 3.6 kg (8 Ib). 
Temperature Range — Operating: 0°C to 50°C. Nonoperat- 
ing: —55°C to +75°C. 
Altitude Ranges — Operating: Sea level to 4500 m (15,200 ft). 
Nonoperating: 15 000 m (50,000 ft). 


OPTION 01 — TIMING OPTION 
SIGNAL INPUTS 
Number of Channels — Eight (using a P6451 Data Probe). 
Input Impedance: 1 MQ shunted by =5 pF. 
Logic Swing — Minimum: 500 mV +2% of threshold voltage 
centered on threshold voltage. Maximum: —15 V to at least 
threshold voltage +10 V. Maximum Nondestruct Input Volt- 
age: —40 V to at least +40 V. 
Threshold Voltage — Programmable from —6.35 to +6.35 in 
50 mV increments. 
Data Setup/Hold Time — Data Setup: 20 ns. Data Hold: 2 ns. 
CLOCK 
Asynchronous — Sample Rates: 20 ns to 5 ms in a 1-2-5 se- 
quence. Accuracy: + 0.01%. 
Synchronous — Maximum raw input clock frequency: 


20 MHz. (Obtained from system under test via the Personality 
Module). Minimum Time Between Qualified Clocks: 100 ns. 
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MEMORY SIZE 

Acquisition Memory — 8 x 255 bytes. 

Glitch Memory — 8 x 255 bytes. 

WORD RECOGNIZERS 

One Data Word Recognizer — Eight channels (ANDed 

together). 

One Glitch Word Recognizer — Eight channels (ORed togeth- 

er but ANDed with the Data Word Recognizer). 

External Trigger In — Can function as a word recognizer. 
TRIGGERING 

Sources — Timing Option Data Word Recognizer; Timing Op- 

tion Glitch Word Recognizer; Main Section (7D02) Word Rec- 

ognizers; External Trigger In. 


DIGITAL DELAY 
Maximum Delay — 65,534 sample clocks. 
GLITCH LATCH 
Pulse Width — >5 ns. Asynchronous Mode only. 
DISPLAY 


Timing Diagram Mode — Number of Channels: Eight. Window 
Size: 124 words in X1 mode or 31 words in X4 mode. (Data 
channels can be relocated by the user). Numeric Formats: Hex, 
Octal, Binary, ASCII. Glitch displayed as an * in the table be- 
side DATA. Timing Display: Glitches are displayed by an 
above the line where the glitch occurred. Maximum Number of 
Words Displayed: 19. Numeric Formats: Hex, Binary, Octal, 
ASCII. Number of Words Scrolied: 255. Trigger Position Accu- 
racy: + 1-bit (Asynchronous Mode). 

MISCELLANEOUS 
The P6451 Data Acquisition Probe comes standard with an 
Option 01. 

OPTION 03 — EXPANSION OPTION 

The Expansion Option provides the 7D02 with the ability to 
support most 16-bit microprocessors. 

SIGNAL INPUTS 
Adds an additional 16 bits to the 7D02. 8 Data, 8 Address. 


WORD RECOGNITION 
Maximum Number of Channels — 48; (16 Data, 24 Address, 
6 Control, 1 External Trigger, 1 Timing Option (if timing option 
installed). 
DISPLAY 
Maximum Number of Channels — 44; (16 Data, 24 Address, 
4 Control). 
MEMORY SIZE 
Acquisition Memory — 44 x 256 bytes. 


Storage Memory — 44 x 256 bytes. 


ORDERING INFORMATION 
7DO2 Logic AnalyZer .......ccsssecesseeeeee $4,950 


Baie OG a TING essessitscsccecncccnannnscnncenenesencnsnzenssnicen +$2,150 
Centers OB Eel: iccsscesccassassoccssssccscsscrasnssosiness +$1,350 
Option 7D02F01 — Timing, Field-installed ................ $2,500 
Option 7D02F03 — Expansion, Field-installed ........... $1,550 
a eRe SSS SL ST EY EE 
OPTIONAL ACCESSORIES 
Hardware Kit — electrical equipment (fits any 7600 or 7400 
mainframe). Order 016-0669-00 ............csccssesseseersenereeeserees $10 
Service Maintenance Kit — Order 067-0939-00 ........... $750 
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PM 100 Microprocessor 
Personality Modules 





Single-Plug Connection to Microprocessors 
Support Mnemonic Disassembly 
Interface with 7D02 and DAS 9100/PMA 100 


The PM 100 Personality Modules are high perfor- 
mance, single-plug interconnection modules 
which interface microprocessors to the 7D02 and 
the DAS 9100/PMA 100 logic analyzers. The 
PM 102 through PM 111 are dedicated to specific 
microprocessors. The PM112 supports the 
MULTIBUS. The PM 101 is a general-purpose 
module which the user configures to support his 
particular circuit—typically a processor not sup- 
ported by the rest of the PM 100 series. 


The modules operate synchronously with the 
processor under test to demultiplex buses, syn- 
thesize signals for tracking processor status, and 
transfer data to acquisition memory. A synthe- 
sized control function allows triggering or data 
qualification on instruction fetches. 


When used with the 7D02, the personality mod- 
ules allow the word recognizer displays to be 
formatted in the mnemonics of the processor 
control signals. The processor may be halted by 
the personality module when the 7D02 triggers. 


When used with the DAS 9100 and PMA 100, the 
personality modules provide a quick, reliable 
hardware interface that complements the perfor- 
mance of DAS 91A32 modules (see DAS 9100). 
The PMA 100 also interfaces to the DAS 91A21 
modules, but for the 91A24 modules, we recom- 
mend you consider the alternative of using 91TM 
support (see page 83). 
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PM 100 Series Microprocessor Modules with DAS 9100 and PMA 100 


COMMON CHARACTERISTICS 
Temperature — Operating: —15°C to +55°C except for 
PM 109 which is 0°C to +50°C. Nonoperating: —62°C to 
+85°C except for PM 109 which is —55°C to +75°C. 
Altitude — Operating: 4.5 km (15,000 ft). Nonoperating: 
15 km (50,000 ft). 

PHYSICAL CHARACTERISTICS 


PM 101,102,103; PM 106,107 
104 "eh 108 | 111 


CaraCeres 







Pn 


Cable Lengths from Module to 7D02 — 1.22 m +25 mm. 


Module to up — 330 mm + 12 mm. (Except for PM 101 which 
is 350 mm +13 mm and PM 111 which is 470 mm +1.3 mm.) 


PM 100 SERIES 
MICROPROCESSOR SUPPORT CHART 


For the DAS 9100 (using the PMA 100) and the 7D02 


Microprocessor Type 


FM, P-C, DM 
FM, P-C, DM 
FM, P-C, DM 
FM, P-C, DM 
FM, P-C, DM 


STD, DM 
CM, STD, P-C, DM 


68000 
9900 TMS/SBP 
MULTIBUS*2 


*1 FM — Full Mnemonic Disassembly 
CM — Control Mnemonics 
DM — Mnemonics may be developed 
using DAS Define Mnemonics 





P.-C — Pre-Configured, 
Single Plug, interconnection 


Personality Module Available 


PM 101 OPT 01 
PM 104 


PM 101 OPT 02 
PM 101 and 062-6001-00 (Application Manual) 
PM 101 and 062-6003-00 (Application Manual) 
PM 101 and 062-5999-00 (Application Manual) 
PM 101 and 062-5999-00 (Application Manual) 
PM 101 and 062-6003-00 (Application Manual) 
PM 101 and 062-5999-00 (Application Manual) 
PM 101 and 062-6003-00 (Application Manual) 
PM 101 and 062-6000-00 (Application Manual) 


PM 106 
PM 107 
PM 110 
PM 108 


PM 109 
PM 101 and eniae EY —— Manual) 
1 


STD — Standard Radices 
(Hex, Binary, Octal) 


For those 8-bit and 16-bit microprocessors not currently supported by specific personality modules, and for general purpose 
ications, the PM 101 General Purpose Personality Module or DAS Define Mnemonics capabilities are available. See Data 


heet AX-4489 for details on PM 101. 
*2 MULTIBUS is a registered trademark of Intel Corp. 


ORDERING INFORMATION 
PMA 100 Personality Module Adaptor (In- 


CludeS Motorola Tape) ........sccssccseseeeees $2,500 
Option 01 — Delete Motorola Disassembly Tape ....... —$175 
Option 02 — Delete Motorola Disassembly Tape, Add intel 
Tee COU BGG | saieccscssisecssiesssesnsescsnssssscsssencsssesinctnsonssenti NC 
Additional Intel Tape Order 062-8589-00 ............cc0rsse0+ $225 
Option 03 — Delete Motorola Disassembly Tape, add Zilog 
Te Fe Oe Riiehteihtteabiinntaaiicaaiasnniaiannieneeniniaie NC 
Additional Zilog Tape Order 062-8591-00 ..........c0cesssssses $225 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro, 220 V/16 A, 50 Hz 


Option A2 — UK, 240 V/13 A, 50 Hz 

Option A3 — Australian, 240 V/10 A, 50 Hz 
Option A4 — North American, 240 V/15 A, 60 Hz 
Option AS — Switzerland, 220 V/10 A, 50 Hz 


PM 101 General Purpose .........ssssesee00s $1,400 
Option 01 — 8080 MN@MONICS .........cccccseersseereesseneeenes + $300 
Option 02 — 6502 MN@MoONics ...........ccccccsecccceseneseeeees +$300 
PRD WERE OROED  eaiennidancacdnpctcsccsnsctscnncnnnsencens $1,400 
PU PER Ge GOS excuvsesenvsevesenensvesenease $1,400 
POR FOR BSS vecicccsssccenssmmccmmcssniaets $1,400 
POE TOG COO sccevssvcenssiisicssicnsintincsssinsucse $1,400 
Wee COS COD scnsannencatisnncninacamsanecenicennes $1,800 
Option 01 — With Service Test Unit .........ssceserrene + $500 
PS Dee CIO cencensinesonscosnsnsesusnaneunenaguten $1,800 
Option 01 — With Service Test Unit ........ccccccccssecseseees + $500 
Or Service Test unit may be ordered separately: 

without power supply Order 067-1024-00 ........c.essseseres $500 
ef ee $2,000 
| $2,000 
Option 01 — With Service Test Unit ............s-cses00 +$1,200 
Or the Service Test Unit can be ordered separately: 
| i cn $1,200 
Ee PPE ecetintittionitimeiinninns $2,000 
PRE TTT GOUGFIBUGE cesconscccercsssscecsensess $1,600 
40 Pin Low Profile Dip Clip Adaptor — 100 mm Version 
Order 015-0339-00 (RECOMMENDED) .........eecceecceeeseneeseeeees $44 
Female Adaptor — Order 380-0647-01 ........cccccssereerenene $30 
40 Pin Dip Socket — Order 136-0623-00 ............c0s0+ $2.40 
FE T12 WRU conccesgucnsasxccnpnascesssnxepas $1,400 
Set of 10 Leads — with E-Z Micro Hook Tips. 

Crete OTD OETO-GD : sticcrccrcsssrescestctitnivessicnnnsiscecsesceoinscessinniens $65 
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MICROPROCESSOR 
SUPPORT 


TEK 


Microprocessor and Bus Support 





Standard Modules for Many 
Microprocessors 


Single-Plug Connection for Ease of Use and 
Reliability 


Ready-to-Use Mnemonics on Tape or ROM 
Pack 


PM 200 Personality Modules for Advanced 
Microprocessors 





Tektronix logic analyzers offer wide-ranging 
microprocessor support with a selection of single- 
plug connectors and mnemonic disassembly 
packages. 


For custom microprocessors, or microprocessors 
not listed below, Tektronix offers support 
through EDM (Extended Define Mnemonics) on 
the DAS 9100, which is described on page 64. 
Also, the Universal Probe Interface Kit (UPIK40) 
on page 87 is a general-purpose, single-plug 
connection. 

In addition to microprocessors, Tektronix offers 
support for several popular bus implementations, 
including the UNIBUS, the Q-BUS, and the GPIB 
(IEEE-488), and the ASCII and EBCDIC character 
codes. 





The Option 01 probe interface works with the mnemonics files on tape or ROM pack to support disassembly on the DAS 9100 and 


the 1240. 


Table A contains information about the micro- 
processor support available for the 1240. Table B 
describes the microprocessor support on the 
DAS 9100, using 91A24 Data Acquisition Mod- 
ules. Table C covers bus support on the 


wish to use 91A32 Data Acquisition Modules, 
please refer to page 81 for information about the 
PMA 100 Personality Module Adaptor and the 
PM 100 Personality Modules. 


For microprocessor support on the 7D02 Logic 


DAS 9100, again using 91A24 modules. If you Analyzer, please refer to pages 80 and 81. 





ORDERING AND CONFIGURATION quips pon 4 200 SERIES MICROPROCESSOR SUPPORT 
For For For Processor 

Mnemonics Probe PM 200 Total No. Clock 

ROM Pack interface Support 1240D2’s Rate 
Microprocessor Order Order Order Required eq Supported 
8080 |) armor | Optor—§$§_ S| x 
8085 | tapmo2 | Opton—§$§_ «S| CEC Mx 
8086 (DIP) | tapMos | —C—“‘CS*LCSCCéptcgce>— $$ Cs; “None | MH 
8088 (DIP) | tapMo4 | —C—‘“‘LCSCCéOptcgce@—§§ «| None | 10M 
80186 (LCC) | apMo5 | —C—“‘C*LSCC‘éOptcgce@—sC “$C Nore | 10M 
80188 (LCC) ptapmog | —CidECCptce?—/- | None | MHz 
6800 | terma1 | Opto (§$_ | x 
6802 | tapm22 | Opto §$ | CC x 
6808 | tarM2a | Opto §$§ | CT Max 
6809 | tarM24 | Opto §$§ |] Mx 
68000 (DIP) |) tapMa5 | —C—“‘iLSCSCOptce®—_s | None | 12 MHZ 
68008 (DIP) | tarMag | —C—i‘LCSSCOptce®—s_s | None | 
280 | tarmat | Opto §$§ | tx 
28001 a Vv 
28002 Pp tanmas | Optor—(§$§ S| CE Mx 
6502/65C02 | termes | Optos—s§$§ S| CE x 
F9450 a -  ~ 
NSC 800 SC 


' For most of the above processors, either P6460 or P6462 data acquisition probes can be used. “For those marked with a “*", P6460's are required if you're using a CMOS version of the processor. 
tFor those marked with a “ft”, P6460's are always required. 


ORDERING INFORMATION 
For all items in Table A, prices are as follows: 


12RMXX Mnemonics ROM Pack ........... $400 
Option 01 Probe Interface ..........ccccsceeesseseseseeseeseseeneees +$200 
Option 02 PM 200 Support ........ccccsesseccssseeeneeseeserees +$2,100 
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TEK 


Tape 
Microprocessor Order 
8080 | 9tTMO1— 
8031 
8039 
8085 
8086 (DIP 
8088 (DIP | 9tTMO4 
80186 (LCC) 
80188 (LCC 
6800 
6801 
6802 
6803 
6805? 
6808 
6809 
68121 
68000 (DIP 
68008 (DIP 
Z80 
Z8001/03 91TM42 
28002/04 
6502/65C02 
1802 
1805 
F9450 
1750A 
NSC B00 


MICROPROCESSOR 
SUPP 


TABLE B 
ORDERING AND CONFIGURATION GUIDE FOR DAS 9100 SERIES MICROPROCESSOR SUPPORT 
For 
Mnemonics 


Total No. 
Probe 91A24 & 
interface 91AE24’s 
Order Required 


For 
Total No. 
Probes' 





Opt 02 
Opt 02 
Opt 02 
Opt 02 


UPIK40 


Opt 02 
Opt 02 


Opt 01 


N 


— 


+] 
> w Ww 7 wip 3 
+ + —+ |—+ = 


A 


ORT 


Processor 
Clock 
Rate 

Supported 


Max 
Max 
Max 
Max 
10 MHz 
10 MHz 
10 MHz 
10 MHz 


Max 
12.5 MHz 
8 MHz 
Max 


Max 
N/A 
Max 


' For most of the above processors, either P6460 or P6462 data acquisition probes can be used. *For those marked with a “"", P6460's are required if you're using a CMOS version of the processor. 


tFor those marked with a “ft”, P6460's are always required. 
2 supports the 146805E2. 


ORDERING INFORMATION 
For all items in Table B, prices are as follows: 


91TMXX Mnemonics Tape ..........ceseees $350 
Option 01 Probe Interface ........ccccseccseeseseeesesseersecerseees +$200 
Option 02 PM 200 Support ....-csecccssescesnesssnesessnneessnnes +$2100 
WONG sc:iccrccsnicerccncscanissiaisntiaiuacmanaiciediaaincieineild +$175 


TABLE C 


ORDERING AND CONFIGURATION GUIDE FOR DAS 9100 SERIES BUS SUPPORT 


Bus/Code 

UNIBUS 

Q-BUS 
GPIB/ASCII/EBCDIC 


ORDERING INFORMATION 


91TM51 or 91TM52 Mnemonics Tape ... $350 
91TM53 Mnemonics Tape ........ssssccseeees $200 
91TM53 Option 01 Probe Adaptor ..... +$200 
























For For Total No. 
Mnemonics Probe 91A24 & 
Tape interface 91AE24’s 
Order Order Required 


Pp gimst of 
gimse | CT 


Bus 
Clock 
Rate 
Supported 


Max 
Max 
Max 
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TEK ACCESSORIES 


c ——S——s 


\ 


ACQUISITION PROBES 
A. P6451 8-Channel Data Acquisition Probe — 
for use with 7001, 7D01F, 7D01F2 and 7D02 Opt 1. 
Order P6451 010-6451-03 ......ccccccscrssssorsssscscenenssesssees $545 


P6451 — for use with 300 Series Instruments 
(right-angle connector to analyzer) 
CHGEE PE6GT CIGS-GES TID: cecorcconsnccereconsccnrererneneneecennse $545 


B. P6452 8-Channel Data Acquisition Probe — 
for use with DAS 9100 mainframes, DAS 91A32 modules, 
and DAS 91A08 modules. 
Order P6452 


A. P6453 4-Channel Data Acquisition Probe — High speed 
probe for DAS 91A04, DAS 91AE04, DAS 91A04A and 
DAS 91AE04A. Order P6453 ........csccssccsessneressessees $1,560 


B. P6455 TTL/MOS Pattern Generator Probe 8-Channels — 
for use with DAS 91P16 and DAS 91P32 modules. 
OPDOT POAGS:. sicosicrssscsreavesssnscacccwvnssiensoviotonsensensssienenssees $575 


C. P6456 ECL Pattern Generator Probe 8-Channels — for 
use with DAS 91P16 and DAS 91P32 modules. 
OE FI cat tccacisiiniiaesaninsasidiniatasicctaiaiitinitaisainennmibinii $575 











C. P6460 8/9-Channel Data Acquisition Probe — for use with 
1240D1, 1240D2, DAS 91A24 and 91AE24 modules. Order 
POG isicictaieinssciscinancissaicsainncienncaneaanninntaaiainnnienaanienis $700 


D. P6462 8/9-Channel TTL Only Data Acquisition Probe — 
for use with 1240D2, DAS 91A24 DAS 91AE24 and DAS 
91A32 modules. Order P6462 ........ccccccceccseeeeeseeererees $340 


E. P6406 16-Channel Word Recognizer Probe — Replace- 
ment for Sony/Tektronix 308 Opt 01 only. 
ORGGr PONDS scsiicciccstictcsirccccsinnisianenniaasineiiieinian $570 


All Probes include lead sets. 


D. P6457 TTL/MOS Pattern Generator Probe 4-Channels, In- 
dividually Tri-Stateable — for use with DAS 91P16 and 
DAS 91P32 modules. Order P6457 ........cccsscesseseeeseees $575 

E. State Stamp Probe — for use with DAS 9100 system in 
Digital Design Lab (DDL) Configuration. 

CORE ZS UOT ccicctsnncsncsninstincssnnasenintnancccnniensennes $1,200 

F. P6454 100 MHz Clock Probe — for use with DAS 91A08 
module (max. of 1 P6454 per DAS system). 

CN ar PEGA sisiisctascsesessincsnssscnnicssidinssescinininmaseasinaanenes $265 


All probes include lead sets. 


PROBE APPLICATION MATRIX 


PRODUCT 

91A24, 91AE24 
91A32 

91A08 

91A04A, 91AE04A 
91P16, 91P32 
1240D1 

1240D2 

338, 318, 308 

7001, 7002 w/Opt 01 
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P6401 Logic Probe 


The small, lightweight, hand-held P6401 indicates 
the state of logic levels in TTL, DTL, or any other 
system with threshold between 0.7 and 2.15 volts. 
A strobe input can be used to detect the coinci- 
dence of logic signals at two points. An indication 
of whether a logic pulse has or has not occurred 
can be obtained in a “store” mode. 


Power may be obtained from the unit under test 
or any 5 V supply. 


Two bright lights in the probe tip indicate condi- 
tion of the logic signal. 


CHARACTERISTICS 


Logic Level Thresholds 
0 or Low (Lamp Extinguishes): +0.7 + 0.1 V dc. 
1 or High (Lamp Illuminates): +2.15 + 0.15 V dc. 


Minimum Recognizable Pulse Width — 10 ns. 
impedance — =7.5 kf) paralleled by ~6 pF. 


Minimum Circuit Resistance for Open Circuit Indication — 
10 kQ. 


Maximum Safe Input — + 150 V (dc or RMS). 
Minimum Recognizable Strobe Pulse Width — 20 ns. 
Maximum Safe Strobe Input — +30 V (dc or RMS). 
Strobe Input Impedance — 5.6 kf within 20%. 

INCLUDED ACCESSORIES 
Hook tip (206-0114-00); probe tip to 0.025 in square pin adap- 
tor (206-0137-01); two alligator clips (344-0046-00); strobe 


lead (175-0958-01); strobe lead (175-0958-00); white plug 
(348-0023-00); accessory pouch (016-0537-00). 


P6401 Logic Probe Order 010-6401-01 ......... $160 





Accessory Pouch — Convenient for carrying manuals, probes 
and other accessories for 1240 and DAS 9100 logic analyzers 
Oe) a $60 


TEK ACCESSORIES 


OPTIONAL ACCESSORIES 
A. individual Hook Tip Lead Set — 10 Leads, 16 inch, color 
coded with E-Z Micro Hook Tips. Order 012-0670-00 $65 


B. Flying Lead Set — 10 wide comb, 10 inch, color coded, 
connects to 0.025 inch square pins, grabber tips not 
included. 

CR CUS FG TOD ccnsissiscatisasisaticintaistcaatnicnccinaniebaaaas $50 


C. Harmonica Lead Set — 10 wide comb to 10 position single 
row connector, for 0.025 inch square pins on 0.1 centers, 
10 inch, color coded. Order 012-0800-00 .........ccsssseee $30 


D. Diagnostic Lead Set, DAS 9100 — 10 wide comb to 10 
wide comb with 2 wide ground jumper, 10 inch, for connect- 
ing pattern generator probes to data acquisition probes. 
OFT Cea FI: csasahiicadieessecinensciancnteonasaeniennekacsinntne $75 


E. Pattern Generator Lead Set — 10 + 2 wide comb, 9 inch, 
twisted pairs, color coded, connects to 0.025 inch square 
pins, grabber tips not included. Order 012-0926-00 .. $100 


F. High Speed Pattern Generator Lead Set — 10 + 2 wide 
comb to 20 position double row connector, for 0.025 inch 
square pins on 0.15 inch centers, 5 inch, color coded. 
CI RS SOD sscccsrcsasinnininccccccnanntetnconcnaiicanmmninne $75 


“Not Shown 
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G. individual Lead Set —10 leads, 16 inch, color coded, con- 
nects to .025 inch square pins, grabber tips not included. 
Oren OFZ OSB OY ccsissciccscsccrcscsssnscessssscccncevstocemccsescees $40 


* individual Lead Set — 10 leads, 8 inch, color coded, con- 
nects to 0.025 inch square pins, grabber tips not included. 
OnGOr O12-DGBG Oe saiicciscscitctssstitssisnsinarsancsingiaaniiones $80 


H H. Flying Lead Set — 10 wide comb, 5 inch, color coded, 
connects to 0.025 inch square pins, grabber tips not 
included. 

Order 012-OBB7 00 sssiivisicscinenscsscnisccsinastecsiniaiccncsinarrians $40 


| |. Harmonica Lead Set — 10 wide comb to 10 position single 
row connector, for 0.025 inch square pins on 0.1 inch cen- 
ters, 5 inch, color coded. Order 012-0968-00 ..........0:++ $21 


J J. Diagnostic Lead Set, 1240 — 10 wide comb with 2 wide 
ground to 12 position double row connector, for 0.025 inch 
square pins on 0.1 inch centers, 10 inch, color coded. 
CGT GIS COSCO | scscensssnissmsscosscsaisseseccanistseed $50 


K. Pattern Generator Lead Set — 10 + 6 wide comb with VH 
and VL Pomona Hook Tips, 9 inch, twisted pairs, color cod- 
ed, connects to 0.025 inch square pins, grabber tips not 
included. Order 012-1053-00 .........ccccssseesesesresesesereeeee $110 


a L. GPIB Adaptor — Two 10 wide combs to IEEE-488 Bus 
Connector, 10 inch. Order 103-0209-01 .......c.csseseseee $180 
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TEK ACCESSORIES 


A. Low Profile Dip Clip — 40 pin dip to 40 position 
double row connector, for 0.025 inch square pins on 
0.1 inch centers, 4 inch (requires male adaptor below). 


GOT GIS ssenetvvisstnnnssctnnisinanscermaivennassitiines $44 
*Low Profile Dip Clip — 40 pin, same as above except 
52 Ti, .CPEE BG Oe seecaasaiiaiintntecstiseeincstninnineens $44 


B. 40 Pin Male Adaptor — 40 position double row header with 
0.025 inch square pins on 0.1 inch centers, interfaces the 
PM 101 or flying lead sets to low profile dip clip above. 
Gnder SBO-QGGO OG: seisisiscaciscaccitarccsscesincnssinintnctentsasesciontin $15 


C. 40 Pin Dip Socket Female Adaptor — 40 position double 
row head with 0.025 inch square pins on 0.1 inch centers to 
40 pin dip socket, for interfacing 40 pin low profile dip clips 
to PM 100 series probes. 
ar SOG OBST «icssiiiscaciasnencsseomnienisesvissnteemenpeneemanni $30 


D. IC Clip — 16 pin dip, clothes pin style. 


Oneter OOS O7OR HOO | sissisnsccincccosensansosenisacrnosiacssansasionenass $31 
"IC Clip — 24 pin dip, clothes pin style. 
Cnet OCS ORS OO  ssciccsstcacincisccciccccatnteaisnanincinnamnntntiaaninn $30 
*IC Clip — 40 pin dip, clothes pin style. 
Order GOS BG UGB xcscsssanasencsnsnssccacsnnssccsssacssessecmssssanecesessss $43 


E. Circuit Board Ejector Tool — for removing DAS 9100 mod- 
ule Cards. Order 214-3154-00 ........cccccceecsseceeseeseeeesenes $4.50 


F. High Speed Grippers — Package of 10, 1.75 inch, for Dip 
packages with 0.1 inch lead spacing, use with P6453 or 
POSGA. CFE 196-2ZS6-0G canensecccsnsescnnsiscesnnssccssvecssenenss $75 


G. Sense Leads — Package of 10, 2 wide comb to Pomona 
Hook Tip, 5 inch, black for ground or VL. 
CHGOE QUART sisstrcnsscsinnancciiincnscanmacieneansinnaieton $110 


*Sense Leads — Package of 10, 2 wide comb to Pomona 
Hook Tip, 5 inch, green for ground or VH. 
Cpr OTR IRGO-OT siccsssunsnccnstnisnsssetansenvintisassarverntennenes $75 


* Not Shown 
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H. Low Profile Dip Clip — 16 pin dip to 16 position double row 
header with 0.025 inch square pins on 0.1 inch centers, 
12 Inch. Order 015-0330-00 ..ccccrccoscossscossscsscocecossesscoese $35 


1. Flat Cable Mounts — Adhesive Back for securing and orga- 
nizing probes with flat ribbon cabies. 
Order 343-1046 -00 | sscssinasssesecensssneacascanseccsintisneweessintesets $0.95 


J. Sync Out Cable — Minature Phone Plug to BNC, 79 inch, 
for 91A24 sync output. Order 175-8165-00 ........s00000 $29 


K. Probe Extender Cable — Male to Female 34 position 
double row connectors compatible with P6452, P6462, 
6 feat. Order 0192-10120 scccccuccvenesacinnecevisorccsnsoesen $110 


L. High Speed Grippers — Package of 10, 1.75 inch, for flat 
packages with 0.05 inch lead spacing, use with P6453 or 
POS. Crcar FR I AGA | cevenenscnccovsemmnnemannennenenncennnessn $75 


M. Grabber Tip — Package of 12 for general purpose probing 
with various lead sets or PM 101. Order 020-0720-00 $33 


N. High Speed Clock Lead — with grabber tip, package of 2, 
for use with P6454 100 MHz clock probe. 
OCHO TRB SORE -e ciccitiicsmtinimiimaeeniaiiaies $15 
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UPIK 40, Universal Probe interface Kit — For 40 pin dip pack- 
ages. Allows user to configure interconnect from 6 probes or 
less to a clothes pin style 40 pin IC clip. Order UPIK 40 .... $175 


*Null Modem Cable — Female to female, 60 inch. 


Oreder' O12-BEBO-00  siccascscnssorexssssicrsssrsssucccsnssensecsssecanesonsscces $80 
“Null Modem Cable — Female to female, 60 inch. 

CIR OU OO sess sscncineicineanaaiianeaa $75 
*RS-232 Cable — Maile to female, 2 meter. 

So tL: | en $55 


*Paraliel interface Cable — 2 meter, for connecting 1200C11 
Parallel Printer Comm Pack to Centronix type printer interface. 


Crear OFZ COT OD cascccsscecscnctsscsinisssssenssitianssnntainaanscnieatiante $55 
*Tilt Bail — for DAS 9100. Order 348-0727-01 ........... $9.50 
*Rackmount Kit — for DAS 9100. 

Ce 1G ABO cceernscserenceneesemomennmene $200 
*Scope Mobile Cart — fits DAS 9100, color 

CONMMEENS. OFGOT DOGO siareneicscsccicrcasaccsscnaasssecsonanvanienine $475 
*GPIB Cable — 2 meter. Order 012-0630-01 ................. $75 
*GPIB Cable — 4 meter. Order 012-0630-02 ............0. $115 
*75 2 Coaxial Cable — BNC Connectors 42 inch, for hard 
COPY UNIt. Order 012-0074-00 ........cosesrsererserressnssseresssnees $17 
*75 2 Coaxial Cable — BNC Connectors 120 inch, for hard 
COpPy UNIt. Order 175-2753-00 .......cssssserssesesserersssrersesens $23 
*91AE04A Threshold Jumper Cable — connects to 0.025 
inch square pins, 3.5 inch. Order 195-0693-00 ...........+. $1.30 


*91A24/91AE24 Jumper Cables — Package of 7, twisted 
pair, 2 position conector, 3 inch. 
Ore? 175-B 167-00 ccccrscinccenacccccsesssvsnnscsscasvecsosceseosenssosese $4.80 


A. 8K RAM Pack — With lithium iodide battery back up, used 
WH TIED: TERS | csserceterisctsnssisescemnerssrnncemnmnnaeies $300 


B. 32K EPROM Pack — Used with 1240, EPROMs not includ- 
DB | 5 Enews lene eee $85 


*“Mnemonic Conversion Tape, DAS 9100 — converts mne- 
monic and all type files from DAS firmware versions 1.05 and 
1.07 to compatability with DAS firmware versions 1.09 or 1.11. 
a Ta Gn ant TUNIDPSRLIIIT ccisciezsnnnnectatsineciiiisiiliioseoie $75 


*DAS 9100 Operators Manual 
*DAS 9100 Service Manuals Vol. and Ii 
*DAS 9100 Setup and Hold Time Test Fixture — 


eB 1 | an oN $1,200 
*DAS 9100 High Speed Acquisition Test Fixture — 

GO OST TRG sesensascscesnsrensnssrsasssvsrnnannscomnasssnuansewesis $250 
*DAS 9100 Service Maintenance Kit — 

CGE OB 7- BOSCO | scsicississcnvncincsiecsssinsscviasicsnsusiaiienieeseiite $1,250 


Accessory Pouch — Convenient for carrying manuals, probes 
and all accessories for 1240 and DAS 9100 logic analyzers 
Order’ 016-07 G70 |: encscncscsssersrssrnsessccsseerssseamvscsensarersetseseeente $60 


Footnote 
* Not /ilustrated 
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C. Tape Cartridges, DC 100 Type — Package of 5 used on 
DAS 9100 Opt 01. Order 119-1350-01 ......csscccscsesssecseees $120 


D. 32K EPROM Pack — Used with 1240, four 68764 EPROMs 
WCRIGO TZAGUZ acossassocersereucerscsssccsnsinevennssessinsnmieneusssestons $300 


E. Circuit Board Mounted Probe Connector Kit — 10 +6 
wide comb to 0.025 inch square pins on 0.15 inch centers, 
with mounting tabs, for PC mounting, interfaces to the fol- 
lowing probes: P6452, P6455, P6456, P6457, P6460, and 
P6462. 

EIA PONIES aiabisiienitaiibaaaniamrienmercicmiemmnimennigts $35 


87 


LOGIC ANALYZERS 


2) 
iT 
— 
€) 
O 
a 
O 
- 
©) 
_ 
O 
m8) 
4 
mT 
YY 
~ 
<= 
G) 





TEK _ 


SEMICONDUCTOR 
TEST SYSTEMS 


CONTENTS 





S-32Z95 VLSI Test SVG .n..<.ces.secesscessseseronseses 89 
$-3220 LSI Test System ...........:cccccceeseesseeeeees 90 
$-3275 LSI/VLSI Test System .............. cee 91 
S-3270 LSI Test Syste wiscsccisssiisesvcsenavccccsccees 92 
$-3280 ECL Test System .ii.ccssssssssscsssssscsccancens 93 


At Tektronix, we've been planning for the 
future for years. Since the early 70's 
Tektronix has designed and built semicon- 
ductor test systems that have more than 
kept pace with the rapidly advancing semi- 
conductor device technology. We knew that 
it would become increasingly difficult to test 
these new devices with their increased 
complexity, speed, and pin count, and that 
functional testing would become more and 
more important to the success of the semi- 
conductor electronics industry. 


Our testing technology has progressed in 
advance of industry need. Marking the be- 
ginning of Tektronix’ state-of-the-art test- 
technology development, the first S-3200 
system was designed to characterize and 
test LSI devices and microprocessors. Sub- 
sequent systems provided improved device 
characterization and were designed for 
quality control in production test environ- 
ments. Then we tackled the challenge of 
testing high-speed logic devices and solv- 
ing unique problems associated with sub- 
nanosecond technologies. Our testing ex- 
pertise has advanced so rapidly, in fact, 
that we have announced six new S-3200 Se- 
ries systems in the past five years—a phe- 
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nomenal pace unmatched in the semicon- 
ductor test industry. All of our test systems, 
from the first system to the evolution of our 
S-3295, are backed by over a decade of reli- 
able performance. 


Tektronix provides the hardware, software, 
training, and applications support to solve 
today's testing problems, and tomorrow's 
as well. New and unusual device parame- 
ters are viewed as a Challenge to our re- 
sources, not as insurmountable problems. 
The field-proven hardware and software in 
every S-3200 system provides the versatility 
to get the job done. 


Every S-3200 system uses the same highly 
advanced software—TEKTEST®. So there's 
only one language to learn. Using TEKTEST, 
a test engineer can easily and quickly gen- 
erate and debug programs for device test- 
ing or characterization and then transfer 
these programs from one system to anoth- 
er. And, using our foreground/back- ground 
capability, up to four users can program or 
compile data in the background while test- 
ing continues uninterrupted in the fore- 
ground. A powerful debugging tool, Termi- 
nal Control Mode, gives the test engineer 
interactive control of the test program. 
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All of the S-3200 systems feature highly so- 
phisticated data reduction and graphics, 
which make the test results manageable 
and easy to understand. 


We offer analog and digital capability to 
meet the unique test requirements present- 
ed by new and increasingly complex de- 
vices. In fact, most manufacturers of cap- 
tive devices use Tektronix systems for just 
this reason. Tektronix is also a device manu- 
facturer and has been testing its own ICs 
and hybrids for years. We have developed 
expertise and in-depth understanding of 
complex testing. 


At Tektronix, we've built on our past experi- 
ence and knowledge about device testing 
to create a total, compatible line of LSI/VLSI 
test systems that can help solve your test 
problems — today and in the future. 
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To Meet Your Changing Test Require- 
ments—Tektronix Announces Tomorrow’s 
Solution 

State-of-the-art yesterday, today, and tomorrow. 
From simple to complex, small scale integration 
to very large scale integration, common integrat- 
ed circuits to microprocessors, the evolution of 
Tektronix systems continues to meet your test 
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needs. Tektronix semiconductor test systems not 
only keep pace with what you're developing to- 
day, but also provide solutions for the test re- 
quirements of the future. The Tektronix S-3295 is 
the newest generation in our system technology 


evolution developed to handle tomorrow's com- 


plex, high pin count devices. 


The S-3295 was designed to meet VLSI engi- 
neering evaluation needs in the computer, aero- 
space, and telecommunications industries, as 
well as in semiconductor manufacturing. The 
S-3295 is yet another industry-leading step for- 
ward for the S-3200 Series. It offers significant 
performance increases in real-time pattern 
generation/recognition, timing flexibility/accuracy, 
resolution, and functional pin capability. This sys- 
tem supports 256 independent pins (128 |, 
128 O), offering greater capacity and flexibility in 
accommodating high pin count devices. 


Subsystems within the S-3295 include the Pat- 
tern Processor, with its unique and powerful ca- 
pabilities, and the Clock Generator, which pro- 
vides 16 sets of 16 timing phases, accurate 
125 ps edge-timing resolution, and split-cycle op- 
eration at all clock speeds. These two 
subsystems provide uncompromised 20 MHz 
test rates within the S-3295. 


The S-3295 has been redesigned with all new 
high performance pin electronics drivers and re- 
ceivers. The new pin electronics cards provide 
increased capabilities and performance in driver 
and comparator formatting, clock phase distribu- 
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tion, signal transition times, and edge position 
accuracy for optimized fidelity at high speeds. 
Automatic de-skew of driver, comparator, and in- 
hibit phase circuits enhance measurement cer- 
tainty. Programmable dynamic loads eliminate 
complex load boards. Local pattern memory of 
128 kilobits per I/O pin can accommodate very 
large patterns and minimize CPU transfers. Data 
and clock channel multiplexing provides 40 MHz 
real-time functional data rate on a reduced set of 
pins. A DEC (Digital Equipment Corporation) 
PDP-11/44 offers up to 4 megabytes of main 
memory. Color graphics enable easier reporting 
and interpretation of engineering data. 


The S-3295 is based on the proven S-3200 archi- 
tecture that has been delivering test results 
worldwide over the last decade. Proven features 
like S-STMS (Single-Shot Time Measurement 
Subsystem), 50-ohm switching matrix, a wave- 
form digitizer, optional stimulus and measure- 
ment subsystems (GPIB instrumentation), and 
compatible peripherals. And the S-3295 features 
TEKTEST V, an RSX-11 M based, super en- 
hanced software language and user interface. 
TEKTEST is the industry leader in test languages 
for engineering evaluation and characterization. 
Tektronix is committed to hardware and software 
compatibility. 


Device technology is changing—the new 
Tektronix S-3295 System meets these changes 
head-on. 
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The Tektronix S-3220 is a versatile computer-con- 
trolled automated test system designed for test- 
ing and verifying the performance of the wide 
variety of integrated circuits in use today. The 
S-3220 is an ideal test system for users with re- 
quirements that range from SSI through LSI. In 
addition to high-speed digital circuits, this sys- 
tem accommodates analog devices and dual- 
family hybrids such as CODECs and ADCs 


The S-3220 is offered as a production-oriented 
complement to the Tektronix S-3270 Test Sys- 
tem. Since the S-3220 uses the TEKTEST control 
software used in all S-3200 systems, programs 
Originally developed for engineering use can eas- 
ily be condensed and employed in a high volume 
production or incoming inspection environment. 
The essential test related features of the larger 
systems are retained in the S-3220, allowing 
(with no loss in speed or accuracy) functional or 
pattern testing as well as dc parametric and sin- 
gle-pass ac parametric testing. 


The S-3220 is the first S-3200 Series system with 
a vertical pin-electronics package that is integrat- 
ed with the control/stimulus equipment rack. This 
feature eases prober/handler mechanical inter- 
face and reduces floor space requirements — 
an important consideration in most production 
areas. 


Using a powerful set of testing features, the 
S-3275 is more than able to measure the charac- 
teristics of today’s complex LSI/VLSI devices, 
single-chip microcomputers, 16-bit processors, 
memories, hybrids, analog LSI and others. The 
S-3275 gives both the speed and data width 
demanded by such devices, and combines them 
with advanced software for effective data man- 
agement and control. 


An integral part of the S-3275, the Pattern Proces- 
sor can send all four data bits to each pin- 
electronics card during each test cycle. These 
four bits (force, inhibit, mask, and compare) 
provide nine distinct test states to each pin card 
resulting in 64 inputs and 64 outputs at clock 
rates up to 20 MHz for true 128-pin test capability. 


It combines the functions of pattern sequencing 
and algorithmic pattern generation. As a pattern 
processor, it allows sophisticated control of pat- 
tern sequence programming. Loops, subroutines, 
conditional branching, nesting, and list pointers 
can all be used to control program flow. Interrupts 
can be initiated from a number of sources to start 
new pattern sequences (and then return to the 
original). Phantom clock cycles can be invoked to 
execute multiple processor steps during a single 
cycle at the test head. 








In the algorithmic pattern generation mode, the 
processor controls the output of the X and Y 
address generators, each 12 bits wide. This 
address output may then be scrambled by a 4k 
topological memory. A 12-bit control (Z-axis) gen- 
erator provides signals to manipulate control lines 
to the device under test. A data generator pro- 
duces 16 force data bits and 16 compare data 
bits. Refresh algorithms are initiated by interrupts 
to the pattern controller. 
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The Clock Generator is also part of the system 
and exhibits performance to match almost any 
testing requirement. Cycle periods range from 
500 Hz to 20 MHz, with time resolution to 8 ns. Up 
to 16 phases are available during each cycle, with 
a phase-edge resolution of 125ps and a pulse 
width down to 4ns. 16 sets of these phases can 
be programmed and then selected on a cycle-by- 
cycle basis during testing. The clock can be 
operated in a free-running mode, or synchronized 
to a signal from the device under test. These two 
modes are interchangeable from one test cycle to 
the next. 


91 


The S-3270 system tests LSI, microprocessors, 
analog and digital hybrids, peripheral interface 
circuits, RAMs, ROMs, and more. Designed to 
deliver test results on the devices you see every 
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day. It is also built to deliver results when new 
devices appear. 


With the S-3270, you can perform functional tests 
at speeds up to 20MHz. In some cases, the 
system will test devices that operate at 40 MHz. 
When you must test a microprocessor at its 
optimum speed, you need the S-3270. 


When testing one of the new, fast devices with 
the S-3270, you will not have to stop the test to 
log an error. The S-3270 keeps right on testing 
while it catches the error and records its location. 
Input/Output switching may also be performed at 
a clock rate of 20 MHz. 


The fully integrated waveform digitzer allows you 
to perform linear and analog tests. The system 
has 64 pin-electronic cards, each with input and 
output capability, so you can test a device with 
up to 128 pins. The 14-phase clock gives you 
many programmable channels of timing informa- 
tion, to properly and effectively test devices. 


For total flexibility, the S-3270 features indepen- 
dent control of logic level definition at each driver 
and receiver. You set the logic level on every 
input and output channel, so you are not bound 
by the limits of the system. 





When device complexity dictates highly ad- 
vanced patterns, the S-3270 gives you multiple 
ways to produce those patterns — programming 
on the disk or mag tape, toggling, using the 2942 
Memory Pattern Generator, the PRAM and/or shift 
registers. The S-3270 is equipped with 4 k of shift 
register memory behind each pin, and it can be 
increased to 8 k of memory. 


High Performance Drivers (30 V swing) Allow 
Versatility in Testing 

The unique Single-Shot Time Measurement tech- 
nique allows you to make a measurement with 
50 ps resolution in one iteration. Dynamic mea- 
surements can also be made by moving strobes 
(iteration) or by using the optional waveform 
digitizer. 


The basic system makes differential voltage mea- 
surements on your device with a resolution of 
50 nV. It also features sub-nanoamp current mea- 
suring, especially important in testing CMOS de- 
vices. Kelvin sensing increases the accuracy of 
the forced voltage, insuring that the levels at the 
DUT will be exactly what you ordered. 


When you are characterizing devices that are 
fast, complex, and unfamiliar, you need a system 
that is both capable and flexible, the Tektronix 
S-3270. 


rere “lpr ecene + 


aa ere 
Aspha (GA Sah e* 





Testing subnanosecond logic devices requires 
extremely fast pulses, clean edges, precise con- 
trol of pulse levels, and highly accurate time 
measurement capability. The S-3280 is designed 
to meet the testing requirements of high-speed 
logic devices 


This system is based on the proven architecture 
of the Tektronix S-3200 LSI test systems. The 
S-3280 has the same advanced pattern genera- 
tion capability and features multiple pattern 
sources, from algorithmic patterns to memory 
patterns to simple fixed or toggled bits. The 
S-3280 also features a 20 MHz data rate with 
interrupted error storage at that speed. Like all 
other S-3200 systems, the S-3280 uses a device- 
oriented, English-like test language, TEKTEST 


The S-3280 was designed specifically to solve 
ECL testing problems. Featuring subnanosecond 
time measurement capability, the high-speed 
hardware gives the S-3280 the ability to test ECL 
devices to their fullest. 


—_— 


One of the more important features of an ECL 
test system is its ability to make accurate timing 
measurements. The S-3280 features three meth- 
ods of making dynamic measurements. First, 
Delta-T provides measurements with 50 ps resolu- 
tion on any test vector, at 20 MHz data rate, ina 
single pass. Second, our Waveform Digitizing 
(sampling) capability provides 1 ps resolution to 
digitize and store any waveform for further analy- 
sis. Third, for functional testing, the system's 
strobed comparators will make tests on any or all 
test vectors at 20 MHz. The system features 1 mV 
programming resolution with dual-level compara- 
tors on every channel 


Because no multiplexing is necessary the system 
uses the shortest possible path to deliver clean, 
accurate signals to the device, thus minimizing 
waveform degradation 


The S-3280 will measure the parameters of to- 
day's ECL devices and will continue to be able to 
test the more advanced high-speed logic devices 
that are being developed. The S-3280's ad- 
vanced, high-speed measurement characteristics 
make it a superior ECL testing solution. 
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Training and Support 

When you purchase a Tektronix S-3200 Semicon- 
ductor Test System, we want you to be able to 
use that system to the fullest extent of its capabil- 
ities. We have an entire support staff dedicated 
to helping you do just that. And an integral part of 
that support is our professional training for your 
test engineers and service technicians. Before 
you purchase a system, a training specialist 
works with you and your Tektronix Sales Special- 
ist to identify your training requirements and 
recommend an appropriate training schedule. 


With the purchase of your system, you receive 
credits for up to ten weeks of training in our 
S-3200 System Basic Applications and Basic 
Maintenance classes. We also offer advanced 
training in test applications and maintenance as 
well as tailor-made training seminars in special 
interest areas. Additional training credits for the 
basic courses may be purchased to allow for 
Staff expansion and turnover. 


The courses are fast-paced, performance-orient- 
ed, and individualized. Instruction time in all class- 
es is equally divided between classroom lecture 
and hands-on laboratory experience. Each stu- 
dent is expected to choose specialized lab 
projects which will meet individual job require- 
ments, sO your unique system applications be- 
come the focus of training. 


Our instructors have extensive experience in test 
system applications and maintenance. And they 
Stay abreast of modern instructional techniques, 
advanced system applications, and hardware op- 
eration. Class size is limited to maintain a balance 
of one instructor for every four students during 
lab sessions. 
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For further information on class schedules, course 
content, or your special training requirements, 
contact your Tektronix Sales Specialist or the STS 
Training Coordinator at (503) 629-1187. 


TEKTEST Software 

The language of S-3200 Series systems, 
TEKTEST, is a device-oriented language, easy to 
read and understand since it is very close to 
English. System architecture was designed so 
that programming, editing and debugging all use 
TEKTEST. When making corrections in a pro- 
gram, there is no need to use a “bridge” language 
between the source language and the machine 
language. Everything is written in TEKTEST. This 
Capability, that we call Terminal Control Mode, 
gives the test engineer total control of the pro- 
gram. When editing program material during a 
test, the test engineer can hold power to the 
device, make the changes, and continue the test 
There is no need to re-sequence the program. 
And, since these systems also feature true 
foreground/background operation, up to four test 
engineers can be using terminals interfaced to a 
system, and the system will continue to test 
devices without any throughput loss. Terminal 
Control Mode and true foreground/background 
make the S-3200 Series simple and fast to pro- 
gram and debug 


The more complex a device, the more information 
you need about that device. But with complexity 
can come confusion...unless your test system 
makes the picture clearer. 


The S-3200 Series systems provide you with the 
graphics capability to reduce testing data to 
manageable, usable form. 





For More Information 

For more information about the S-3200 Semicon- 
ductor Test Systems, contact the Test Systems 
Specialist located in the office nearest you. 


Portland, OR 
Boston, MA 
Philadelphia, PA 
DC Md 

St. Louis, MO 


Tektronix Australia 
Melbourne, Australia 


Tektronix Brazil 
Sao Paulo, Brazil 


Tektronix U.K., Ltd. 
Harpenden, England 


Tektronix 
Orsay, France 


Tektronix AB 
Solna, Sweden 


Tektronix Holland, B.V. 
Badhoevedorp, The Netherlands 


Tektronix GmbH. 
Munich, West Germany 


Sony/Tektronix Corporation 
Tokyo, Japan 


Tektronix Canada, Inc. 
Montreal, Canada 


Tektronix Europe B.V. 
Amstelveen, The Netherlands 
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INFORMATION DISPLAY DIVISION 


A series of new product concepts and 
recent technological breakthroughs have 
expanded the spectrum of Tek’s computer 
graphics products. Our hardware and 
software products are built to enhance the 
practicality, productivity and value of 
computer graphics in many environments. 
For the first time, a broad range of com- 
fey-\ile)(-mere)e)m-lale Malle alecealcettl-m ecole 0 (eit g 
both raster and DVST technologies permit 
ial-Me)e) (ss pematl-l(esme)mel¢-|¢)4)e:-m (elem om ial- 
task from text editing to the most de- 
manding CAD/CAM applications. Tektronix 
has set the graphics standard by providing 
the most reliable line of graphics tools in the 
business. 














COMPUTER GRAPHICS 


PRODUCTS 





4105 Computer Display Terminal ..................... 98 
4107 Computer Display Terminal ..................... 99 
4109 Computer Display Terminal ........ sssanciinain 100 
4170 Local Graphics Processing Unit ........... 101 
4695 Color Graphics Copier ................0.666. 102 
4691 Color Graphics Copier .................0....... 103 
4115B/M4115B Computer Display 

TORII: saisiiscsicnisscrirsdcotitrcemaieninmscennainseeans 104 
4112B Computer Display Terminal ................ 106 
4113B/4113B30 Computer Display 

a 
4114B/4114B30 Computer Display 

WIT saiisnsc ccsiccsaiscasansccnsssacipeccessencceenseuatsnees 108 
4116B/4116B30 Computer Display 

LY Sal Mahon cial 109 
4925/4926 Disk Drives ...............00ccccecceeeee. 110 
SOTO CRI COMMONS saisicisciisveisisessvcssseccsvecves 191 
ee re 112-121 
4006-1 Computer Display Terminal ............... 122 
4012 Computer Display Terminal ................... 122 
4014-1 Computer Display Terminal ............... 123 
4016-1 Computer Display Terminal ............... 124 
4025A Computer Display Terminal ................ 125 
4027A Color Graphics Terminal ..................... 125 


614, 616, 618 Storage Display Monitors ...... 126 


4051 Desktop Computer ......0....0...00..0.....00000. 128 
4052A Desktop Computer 129 
4054A Desktop Computer ...................006005. 130 
4907 File Manager .................cccccccescseeeeneeeeees 131 
4924 Digital Cartridge Tape Drive ................. 131 
4932 GPIB Extender .....cssccssessssseissssseressssssseuss 132 
4909 Multi-User File Management System ... 132 
4611/4631 Hard Copy Units ............0..0.68. 133 
4612/4632 Video Hard Copy Units ............... 134 
4634 Imaging Hard Copy Unit ...................... 195 
4643 Matrix Printer .0....0.......cccccccscecseeesee, 135 
4662-31 Interactive Digital Plotter ................. 136 
4663, 4663S Interactive Digital Plotter ........ 137 
ae ne ees 138 
4953/4954/4956/4957 Graphic Tablets ....... 138 
4635 Imaging Recorder ................ccccceeeeee. 139 
OEM Display Products ...............0008. _— 140 
634 High Resolution Video Monitor ............... 141 
690SR Color Display Monitor ........................ 141 
620/606B Display Monitors ................0...000006. 142 
608/624 Display Monitors ...............0.0cee 143 
GMA 102A/GMA 103 Display Modules ....... 144 
GMA 125 Display Module ....................0..065. 145 
Computer Graphics Supplies ....................... 146 


96 








“The Graphics Standard” 


Tektronix has an ongoing commitment to 
customers, offering them not only the high- 
est quality but the most technologically ad- 
vanced products. This year we have ex- 
panded our line of color raster display 
terminals to include a sophisticated high- 
end color graphics terminal, the 4115B 
(shown at right). And we've added a new 
family of low cost yet high performance ter- 
minals — the 4105, 4107 and 4109. This new 
family uses the latest technology to com- 
bine VT100 text editing with Tektronix color 
graphics. Our goal is to make available, to 
the widest audience possible, the distinct 
advantages of color graphics. 


These new products complement a broad 
line of graphics equipment including graph- 
ics software, color and monochrome display 
terminals, desktop computers, hard copy 
units and peripherals. 





Tektronix offers service training classes on the products 
listed below. For further training information, contact your 
local Sales/Service Office or request a copy of the Custom- 
er Service Training Catalog on the return card in the center 
of this catalog. 

4025A, 4027A, 4052A, 4054A, 4051, 4907, 4662, 4663, 


4112B, 4113B, 4114B, GMA 101, GMA 102A, GMA 103, 
GMA 125, 4014, 4631. 
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The new 4105, 4107, 4109 and 4115B Color 
Display Terminals Yield Increasing Degrees 
of Resolution and Graphics Sophistication 
There is now a Tektronix color graphics terminal 
to fit virtually any application need or budget. And 
all of the new 4100 Series terminals are fully 
compatible with Tektronix 4010 Series and the 
4110 Series terminals, as well as with an exten- 
sive library of Tektronix software. 


A new local graphics processing unit, the 4170, 
brings local intelligence and graphics processing 
to the 4100 Series terminals, giving them indepen- 
dence from the host computer and cutting com- 
munication costs and response times. 


Extended-capability features found in many of 
the new terminals include local picture segments, 
two dimensional image transformation, true zoom 
and pan, multiple viewports, multiple bit planes, 
overlays and autoconvergence. 









Local Picture Segments 

A local picture segment is a user-defined picture 
or set of symbols stored in local memory as a 
unique graphic element. A single command to the 
host can recall and redraw a picture segment 
without transmitting the entire sequence of 
graphics data that originally went into composing 
the picture. The result—a significant decrease in 
host-terminal traffic and response time. This local 
picture segment capability is found in the 4107, 
4109 and 4115B terminals, each with increasing 
amounts of local random access memory (RAM). 


Two Dimensional Image Transformation 

The local 2-D image transformation capability 
allows a local picture segment displayed on a 
4110 Series terminal to be rotated, translated 
(shifted in position), and scaled (expanded or 
contracted) with a single command. 


True Zoom and Pan 

The local picture segment capability makes pos- 
sible another important graphics feature in some 
4100 and 4110 Series terminals: true zoom and 
pan. True zoom allows the user to isolate and 
magnify any section of the device coordinate 
space. 


Unlike pixel replication, which simply enlarges the 
picture without providing additional detail, true 
zoom significantly increases resolution. The termi- 
nal actually recomputes the coordinate informa- 
tion of the designated area in order to display 
details that were not visible in the “panoramic" 
view. 


Multiple Viewports 

The 4115B joins the existing 4110 Series terminals 
in offering multiple viewports. On command from 
the host, the 4115B display can be split into a 
number of viewports (a defined area in raster 
memory), each corresponding to a defined “win- 
dow" in the device coordinate space. Up to 64 
viewports can be displayed simultaneously. Multi- 


THE EXPANDED SPECTRUM 


ple viewports enable the user to display several 
views of related information on the screen at the 
same time for comparison and reference. 


Multiple Bit Planes 

A bit plane is a defined area of raster memory 
space, with each binary bit of memory corre- 
sponding to a pixel on the display. The more bit 
planes, the greater a terminal's ability to display 
color combinations and to create separate “sur- 
faces” on the terminal screen. 


The 4115B is capable of displaying 256 colors at 
one time from a palette of 16 million colors; the 
4109, 16 colors from a palette of 4096; the 4107, 
16 colors from a palette of 64; and the 4105, 8 
colors from a palette of 64. Many applications 
require such color variety to generate real im- 
ages, to smooth diagonals while maintaining clar- 
ity and to show subtle, qualitative changes. 


Overlays 

The eight bit planes in the 4115B allows the user 
to create up to eight separate “surfaces” or 
distinct display areas. The user can draw a 
different picture on each surface, then overlay 
the surfaces to create new views of related 
information. 


Autoconvergence 

The 4115B contains a first-of-its-kind conver- 
gence feature that automatically corrects the 
natural drift occurring in the convergence of the 
color raster writing beams. Convergence is con- 
trolled to within 0.2mm over the entire display 
area, resulting in sharper characters, lines and 
colors. Technical skills are not required to main- 
tain optimum convergence. 


Product overviews and specification data follow. 
In many cases, factors such as ergonomics and 
display quality are best seen to be fully appreciat- 
ed. We invite you to ask your local Tektronix Sales 
Engineer for a demonstration. Or, simply indicate 
your interests on the enclosed reply card. 
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4105 Computer Display Terminal 





Low-Cost, High-Quality Color Graphics and 
Alphanumerics 


Supported by a Push-button Color Copier 
and a Local Graphics Processing Module 


Compatible with Tek 4010, 4100 and 4110 
Series Terminals 


Operates in IBM SNA Environments with the 
4970 Cluster Controller 


One Year On-Site Warranty—Three Year 
Option 


The Tek 4105 is a Color Raster Display 
Terminal Designed to Bring Color Graphics 
and Alphanumeric Capabilities Within Easy 
Reach of Every Technical Professional 
Excellent display quality and ergonomic design 
facilitate easy creation and editing of color graph- 
ics and color text. Flicker-free 60 Hz noninterlaced 
refresh rate; precision in-line gun with fixed con- 
vergence, and antiglare etched screen combine 
to optimize the clarity and brightness of the 
terminal's 480 x 360 displayable matrix. 


Windowing 

Resolution is enhanced by an addressable dis- 
play matrix of 4096 x 4096 points. This allows the 
4105 to accept data files displayed on terminals 
such as Tektronix’ high resolution 4114B or 
4115B. The user can “window in" on any portion 
of the matrix, and by retransmitting the data from 
the host, display the selected window with signifi- 
cantly greater detail. 

In the graphics mode, the user can access up to 
eight colors selected from a palette of 64. Colors 
may be changed locally by using the friendly 
color user interface. Text may also be specified in 
as many as eight colors; up to 16 colors may be 
on-screen simultaneously when both the graphics 


and alphanumerics planes are displayed. Text 
editing is in compliance with ANSI X3.64 stan- 
dards for screen editors. 


The alphanumerics surface can be used to dis- 
play host communications without interfering with 
the graphics on-screen. 


Ergonomic Design 

The 4105 features a low-profile, detached DIN 
standard keyboard with complete ASCII charac- 
ters. Integral to the keyboard is an innovative 
Joydisk for positioning the crosshair cursor or 
scrolling text in the dialog area. The 4105 can be 
mounted on an adjustable stand that allows it to 
be easily tilted up or down, swiveled left or right, 
lowered or elevated, or moved forward and back. 


The 4105 will accept existing programs written for 
Tek 4010 Series terminals. Programs written for 
the 4105 are upwardly compatible with the other 
4100 desktop terminals and with the 4110 Series 
terminals. The 4105 is compatible with the 
Tektronix PLOT 10 Interactive Graphics Library 
(IGL) and PLOT 10 Easy Graphing Il. 


A number of plug-compatible peripheral devices 
further extend the value and versatility of the 
4105. These include the 4695 Color Graphics 
Copier (for high-quality color hard copy), the 4170 
Local Graphics Processor (for off-line use of the 
4105) and the 4970 Cluster Controller (for opera- 
tion in synchronous IBM SNA environments). 


Our new 4100 Series color terminals are so 
reliable, the 90-day industry expected warranty 
just doesn't apply. Instead, they are covered by a 
new on-site service warranty for one full year. 
What's more, we're so confident of the 4100 
Series reliability, that we'll extend your coverage 
through the second and third years of ownership 
for price so low that it breaks industry barriers. 


CHARACTERISTICS 
DATA TRANSMISSION 
Data Rate — Up to 38.4 kbaud. 


Communications Interface — RS-232C. 


DISPLAY 
Medium — Shadow-mask color raster. 


Size — 330 mm (13 in) diagonal. 
Refresh Rate — 60 Hz, noninteriaced. 
KEYBOARD 
Standard Keyboard — Detached, complete ASCII characters, 
14-key numeric keypad. 
User Definable and Programmable Function Keys — Eight. 
Programmable Keys — 82. 
Graphic Cursor Control — Joydisk. 


GRAPHICS MODE 
Addressability — 4096 x 4096 points. 


Resolution — 480 x 360 pixels. 

Line Types — Solid, seven dashed types. 

Graphic Command Syntax — PLOT 10 compatible. 

Graphics Primitives — Vectors, polygons, text. 

Colors — Eight (independent of alphanumeric colors). 
ALPHANUMERIC MODE 

Primary Character Set — 94 (full ASCIl). 

Alternate Character Set — 94 (international, VT-100, rulings 

and mathematics). 

Character Format — 5 x 9 dot matrix in 6 x 12 dot character 

cell. 


AC POWER 
Line Voltage — 87 V ac to 128 V ac or 174 V ac to 250 V ac. 


Line Frequency — 48 Hz to 66 Hz. 
Power — 200 W max at 125 V. 
PHYSICAL CHARACTERISTICS 







Dimensions 








Width 
Height 
Depth 
Depth (with cables) 


Weights 





INCLUDED ACCESSORIES 
8 ft power cord; 12 ft host port RS-232 cable (012-0911-00); 
pkg of 6 keyboard overlays (334-5164-00); standard keyboard 
(119-1592-00); operators manual; programmer's reference 
manual; reference guide. 





ORDERING INFORMATION 


4105 Computer Display Terminal ........ $3,995 
Option 4A — United Kingdom Keyboard ..........ssssssseseeee NC 
Option 4B — French Keyboard .........ccessssseserrersssssneensnees NC 
Option 4C — Swedish Keyboard .......cccsssersesseeessenesenenees NC 
Option 4F — Danish/Norwegian Keyboard .........sssese NC 
Option 4G — German KeybD0ald ........cccccsssecssssreerrsessseeees NC 
Option 4K — Japanese (Katakana) Keyboard ............. +$120 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
Option A5 — Switzerland 220 V/10 A, 50 Hz 

WARRANTY PLUS SERVICE PLAN REFER TO PAGE 41 
N2 — Service Plan +2 Years Service ......sssssessseseees +$195 
0 ae Se eS 

OPTIONAL ACCESSORIES 

RS-232 Loopback Connector — 


Grier O67 GAR OD sisissscsccsnsnavcccsasssccncanassesersasnacasseveactencoies $13 
Copier Port Loopback Connector — 

CN Eta UIE -cesichtcestisnvesvsnisiincnilternieinaniiesinliaghanceiltniatiianie $20 
Graticule — Order 067-1150-00 ........ccccsecssccssseserseseeees $145 


Service Manual 
COMPANION PRODUCTS 
ADSO1 — Adjustable Display Stand Provides Tilt, 


Swivel, Elevate and Glide Adjustment. ........cssssssssesees $395 
4695 — Color Graphics Copier ........ccccccssssssrcesersesceeees $1,595 
4170 — Local Graphics Processing Unit... $5,500 
4970 — Cluster Comntrotller ........ccesesescsssssscossensscsesscscsens $5,100 


See this color product in the reference section beginning on 
page 9. 


OEM terms available on this product. 
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4107 Computer Display Terminal 





Low-Cost, High-Performance Color Graphics 
and Alphanumerics 


Supported by a Push-button Color Copier 
and Local Graphics Processing Module 


Compatible with Tek 4010, 4100, and 4110 
Series Terminals 


Operates in IBM SNA Environments with the 
4970 Cluster Controller 


One Year On-Site Warranty—Three Year 
Option 


The Tek 4107 is a Color Raster Terminal that 
Rivals Much More Costly Displays in Resolu- 
tion, Reliability, Alphanumerics Capability, 
and Local Graphics Manipulation 

Excellent display quality and friendly input inter- 
face facilitate easy creation and editing of color 
graphics and color text. Flicker-free 60 Hz 
noninterlaced refresh rate and shadow mask 
color CRT combine to optimize the clarity and 
brightness of the terminal's 640 x 480 displayable 
matrix 


The resolution is enhanced by an addressable 
display matrix of 4096 x 4096 points. To view a 
section in greater detail, the user zooms in on a 
portion of the display and the 4107 recomputes 
the coordinate information to display the desig- 
nated section. Rather than “pixel replication" that 
simply enlarges the picture without providing 
additional detail, this true zoom significantly in- 
creases resolution. 


Up to 128 k of RAM Permits Picture Elements 
to be Locally Stored, then Redrawn and 
Manipulated as Necessary 

Users can develop symbols and picture seg- 
ments pertinent to the application, and recall 
them saving transmission and CPU time, thus 
improving interactivity. 


The user can select up to 16 colors on the 
graphics plane from a total palette of 64 colors. 
Colors can be changed locally by using the 
friendly interface to the color map. Text may also 
be specified in as many as eight colors. Text 
editing is in compliance with ANSI X3.64 stan- 
dards for screen editors. 


Alphanumeric information is displayed on a sepa- 
rate surface that can be used to display host 
communications without interfering with the 
graphics on-screen. 


Ergonomic Features 

Designed for comfort and convenience, the 4107 
has a low profile, standard DIN detached key- 
board with complete ASCII characters. Integral to 
the keyboard is an innovative Joydisk for position- 
ing the crosshair cursor or scrolling text in the 
dialog area. In addition, the 4107 can be mounted 
on an adjustable stand that allows the terminal to 
be easily tilted up or down, swiveled left or right, 
lowered or elevated, or moved forward and back. 
The 4107 will accept existing programs written for 
Tek 4010 Series terminals and is upwardly com- 
patible with programs for 4100 and 4110 Series 
terminals. It is compatible with the Tektronix 
PLOT 10 IGL (Interactive Graphics Library) and 
with PLOT 10 Easy Graphing Il. The 4107 allows 
for a smooth transition to higher-end terminals as 
application needs change. 

A Number of Plug-compatible Peripheral De- 
vices Further Extend the Value and Versatili- 
ty of the 4107 

These include the 4695 Color Graphics Copier 
(for a high quality color hard copy), the 4170 
Local Graphics Processor (for off-line use of the 
4107) and the 4970 Cluster Controller (for opera- 
tion in synchronous IBM SNA environments). 


Our new 4100 Series color terminals are so 
reliable, the 90-day industry expected warranty 
just doesn't apply. Instead, they are covered by a 
new on-site service warranty for one full year. 
What's more, we're so confident of the 4100 
Series reliability, that we'll extend your coverage 
through the second and third years of ownership 
for a price so low that it breaks industry barriers. 


COMPUTER DISPLAY 
TERMINAL 


CHARACTERISTICS 


DATA TRANSMISSION 
Data Rate — 38.4 kbaud. 


Communications Interface — RS-232C. 
DISPLAY 
Medium — Shadow mask color raster. 
Size — 330 mm (13 in) diagonal. 
Refresh Rate — 60 Hz, noninteriaced. 
KEYBOARD 
Standard Keyboard — Detached, complete ASC! characters, 
14-key numeric keypad. 
User Definable and Programmable Function Keys — Eight. 
Programmable Keys — 82. 
Graphic Cursor Control — Joydisk. 
GRAPHICS MODE 
Addressability — 4096 x 4096 points. 
Resolution — 640 x 480 pixels. 
Line Types — Solid, seven dashed types. 
Graphic Command Syntax — PLOT 10 compatible. 
Colors — 16. 
Palette Selection — 64. 
ALPHANUMERIC MODE 
Primary Character Set — 94 (full ASCIl). 


Alternate Character Set — 94 (international, VT100, rulings 
and mathematics). 


Character Format — 7 x 9 matrix in 8 x 14 dot character cell. 
AC POWER 

Line Voltage — 87 V ac to 128 V ac or 174 V ac to 250 V ac. 

Line Frequency — 48 Hz to 66 Hz. 

Power — 200 W max at 125 V. 


PHYSICAL CHARACTERISTICS 










Dimensions 


Width 
Height 
Depth 
Depth (With Cables) 


Weights 


INCLUDED ACCESSORIES 
8 ft power cord (161-0066-00); 12 ft host port RS-232 cable 
(012-0911-00); pkg of 6 keyboard overlays (334-5164-00); 
standard keyboard (119-1592-00); operator's manual, pro- 
grammer's reference manual, reference guide. 


ORDERING INFORMATION 


4107 Computer Display Terminal ........ $6,950 
Option 4A — United Kingdom Keyboard ...........sssssesseeeees NC 
Option 4B — French Keyboard ...........s0cccscnrsessesersrscereenenee NC 
Option 4C — Swedish Keyboard ...........scccsssessecerseserssenenes NC 
Option 4F — Danish/Norwegian Keyboard .........cscrseses NC 
Option 4G — German Keyb0ard .........cssscsssssernsesesseseesseres NC 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
Option AS — Switzerland 220 V/10 A, 50 Hz 


WARRANTY PLUS SERVICE PLAN REFER TO PAGE 41 
N2 — Service Plan +2 Years Service .........ccccccseeneeees +$295 
eS ae ee EL OS ee ee ee a 


OPTIONAL ACCESSORIES 
RS-232 Loopback Connector — 


Oner CBT = 1062-00 | svccsssiiccicecesticssnresassnsceesscasnianiceveasesioress $13 
Copier Port Loopback Connector — 

COR CEI ID: ietnicsserensicsrssiinntiscstasiclnsensisieniiainaibininiiananaaniein $20 
Graticule — Order 067-1150-00 .........cccccccsesssseeserseeeesees $145 


Service Manual 


COMPANION PRODUCTS 
ADS01 — Adjustable Display Stand Provides 


Tilt, Swivel, Elevate and Glide Adjustments. .............ss00+. $395 
4695 — Color Graphics Copier .......c.secesesescseseeeseseneness $1,595 
4170 — Local Graphics Processing Unit... $5,500 
ASBTO <<: CAIIST COMTONGT ..ccrcsssmaceccscenevecevensvecsmcivennes $5,100 


See this color product in the reference section beginning on 
page 9. 


OEM terms available on this product. 99 
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COMPUTER DISPLAY 
TERMINAL 


TE 


4109 


ee ee a ee 
Low-cost, High-performance Color Graphics 
and Alphanumerics on a 19 Inch Display 


Select from a Palette of 4096 Colors 


Supported by a Push-button Color Copier 
and a Local Graphics Processing Module 


Compatible with Tek 4010, 4100 and 4110 
Series Terminals 


Operates in IBM SNA Environments with the 
4970 Cluster Controller 


1 Year On-Site Warranty—3 Year Option 


The Tek 4109 Computer Display Terminal is 
a Color Raster Terminal That Rivals Much 
More Costly Displays in Resolution, Reliabil- 
ity, Alphanumerics Capability and Local 
Graphics Manipulation 

Excellent display quality and friendly input inter- 
face facilitate easy creation and editing of color 
graphics and color text. Flicker-free 60Hz 
noninterlaced refresh rate and shadow mask 
color CRT combine to optimize the clarity and 
brightness of the terminal's 640 x 480 displayable 
matrix. 


Effective 4109 resolution is considerably en- 
hanced by an addressable display matrix of 4096 
x 4096 points. To view a section in greater detail, 
the user zooms in on a portion of the display and 
the 4109 recomputes the coordinate information 
to display the designated section. Rather than 
“pixel replication” that simply enlarges the picture 
without providing additional detail, this true zoom 
significantly increases resolution. 


Up to 256 k of RAM Permits Picture Elements 
to be Locally Stored, then Redrawn and 
Manipulated as Necessary 

Users can develop symbols and picture seg- 
ments pertinent to the application, and recall 
them, saving transmission and CPU time, thus 
improving interactivity. 
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The user can select up to 16 colors on tne 
graphics plane from a palette of 4096 colors. 
Colors can be changed locally by using the 
friendly interface to the color map. Text may also 
be specified in as many as eight colors. Text 
editing is in compliance with ANSI X3.64 stan- 
dards for screen editors. The 4109 can display 
ASCII complete upper- and lower-case alphanu- 
merics, aS well as alternate character fonts. 


Alphanumeric information is displayed on a sepa- 
rate surface that can be used to display host 
communications without interfering with the 
graphics on-screen. 


Ergonomic Features 

Designed throughout for comfort and conve- 
nience, the 4109 has a low profile, standard DIN 
detached keyboard with complete ASCII charac- 
ters. Integral to the keyboard is an innovative 
Joydisk for positioning the crosshair cursor or 
scrolling text in the dialog area. 


The 4109 will accept existing programs written for 
Tek 4010 and 4100 Series terminals, and is up- 
wardly compatible with 4110 Series terminals. It is 
compatible with the Tektronix PLOT 10 IGL (Inter- 
active Graphics Library) and PLOT 10 Easy 
Graphing Il. The 4109 allows for a smooth transi- 
tion to higher-end terminals as application needs 
change. 

A Number of Plug-Compatible Peripheral De- 
vices Further Extend the Value and Versatili- 
ty of the 4109 

These include the 4695 Color Graphics Copier 
(for a high quality color hard copy), the 4170 
Local Graphics Processor (for off-line use of the 
4109) and the 4970 Cluster Controller (for opera- 
tion in synchronous IBM SNA environments). 


Our new 4100 Series color terminals are so 
reliable, the 90-day industry expected warranty 
just doesn't apply. Instead, they are covered by a 
new on-site service warranty for one full year. 
What's more, we're so confident of the 4100 
Series reliability, that we'll extend your coverage 
through the second and third years of ownership 
for a price so low that it breaks industry barriers. 


CHARACTERISTICS 
DATA TRANSMISSION 
Data Rate — 38.4 kbaud. 
Communications Interface — RS-232C. 


DISPLAY 
Medium — Shadow mask color raster. 
Size — 483 mm (19 in) diagonal. 
Refresh Rate — 60 Hz, noninterlaced. 


KEYBOARD 
Normal Keyboard — Detached, complete ASCII characters, 
14-key numeric keypad. 
User Definable and Programmable Function Keys — Eight. 
Programmable Keys — 82. 
Graphic Cursor Control — Joydisk. 


GRAPHICS MODE 
Addressability — 4096 x 4096 points. 
Resolution — 640 x 480 pixels. 
Line Types — Solid, seven dashed types. 
Graphic Command Syntax — PLOT 10 compatible. 
Colors — 16. 
Palette Selection — 4096. 


ALPHANUMERIC MODE 
Primary Character Set — 94 (full ASCIil). 
Alternate Character Set — 94 (international, VT-100, rulings 
and mathematics). 
Character Format — 7 x 9 matrix in 8 x 14 dot character cell. 


AC POWER 
Line Voltage — 87 V ac to 128 V ac or 174 V ac to 250 V ac. 
Line Frequency — 48 Hz to 66 Hz. 
Power — 200 W max at 125 V. 


PHYSICAL CHARACTERISTICS 






Dimensions = 






Width 559 22.0 | 423 16.6 
Height 425 16.8 41 1.6 
Depth 572 22.5 | 180 






kg | wm | ko 
| 318 | 700 | 23 | 


INCLUDED ACCESSORIES 
8 ft power cord (161-0066-00); 12 ft host port RS-232 cable 
(012-0911-00); pkg of 6 keyboard overlays (334-5164-00); 
standard keyboard (119-1592-00); operator's manual, pro- 
grammer's reference manual; reference guide. 





ORDERING INFORMATION 


4109 Computer Display Terminal ........ $9,950 
Option 4A — United Kingdom Keyboard .............:0sss0s00 NC 
Option 4B — French Keyboard .........scccccsssesscesnccnsesnsensenees NC 
Option 4C — Swedish Keyboard .......ccesssssrseeresreenseenees NC 
Option 4F — Danish/Norwegian Keyboard .........0ssser NC 
Option 4G — German Keyb0ad .........ccseseeereeeseenseeneres NC 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 

Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
Option A5 — Switzerland 220 V/10 A, 50 Hz 

WARRANTY PLUS SERVICE PLANS REFER TO PAGE 41 
N2 — Service Plan +2 Years Service .......cccccsccceseeeees +$395 
eee ee ee ee 


OPTIONAL ACCESSORIES 
RS-232 Loopback Connector — 


CERT CBF T GG ssscetccscstsnssiannensccacannsaadaeniiaieaniinnsiiastiens $13 
Copier Port Loopback Connector — 
(Os ig fg C2 | | Sia ec once $20 


Service Manual 


COMPANION PRODUCTS 


GBSS Color Graphics Conder ccessccorecsccssssncovecssnonesscesssese $1,595 
4170 Local Graphics Processing Unit ..........ssssccsessses $5,500 
ROTO: CRIS IaT COTO | ssasncncscccccenssccasstsencicsvisineninssiicacs $5,100 


See this color product in the reference section beginning on 
page 9. 


OEM terms available on this product. 
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4170 Local Graphics Processing Unit 
SSS SSE ee SSS eae 
Provides Local Intelligence and Graphics 
Processing to 4100 Series Desktop 
Terminals 


Upward-Compatible with 4110 Series 


Terminals 
De es cc nn Tee RE TS EE 


The Tektronix 4170 is a Local Graphics Pro- 
cessing Unit that Provides the 4105, 4107, 
and 4109 Computer Display Terminals with 
Standalone Power Specialized for Graphics 
Tasks 


It offers all the elements necessary to locally 
write, edit, compile, link, debug, and run pro- 
grams; to control 4105, 4107, or 4109 terminals; 
and to control peripherals connected to the 
system. 


The 4170 consists of a standalone micro- 
processor, local mass storage and local memory 
on an industry standard CP/M-86 operating sys- 
tem, FORTRAN-86 compiler, four serial I/O ports, 
and Tektronix graphics software support. 





Dual Microprocessors Speed Local 
Processing 

The 4170 is powered by the 16-bit Intel 8086 and 
the 8087 Numeric Co-processor which speeds 
floating point operations. The chips provide pow- 
erful throughput and 20-bit addressability. 


The 4170 comes standard with 256 kbytes of 
error checking and correcting memory. The 
4170's total capacity is 896 kbytes. This provides 
host independence and more programming 
workspace in error free local memory. 

The 4170 has two 5‘ inch disk drives as stan- 
dard, allowing work to be easily backed up, 
system programs and user files maintained sepa- 
rately, and programs changed when necessary. 
Each formatted diskette can hold 327 kbytes of 
data. Ten Mbytes of Winchester hard disk stor- 
age is optionally available for larger mass storage 
requirements. 


The 4170 allows the user to locally perform pre- 
and post-processing of graphics information, call- 
ing upon the host only when intensive processing 
is needed. The result is greater host efficiency; 
the ability to support more terminals and; most 
importantly, greater individual user productivity in 
a time sharing environment. 


Self-diagnostics make system adjustments quick 
to identify and repairs readily verified. 


LOCAL GRAPHICS 
PROCESSING UNIT 


CHARACTERISTICS 


PROCESSORS 
Intel 8086 MPU. 


Intel 8087 Numeric Co-Processor. 
MEMORY 

Port A 375 ns < memory cycle of Port B <1.2 us. 

Standard — 256 k Error Checking and Correcting. 

Option 30 — 512 k Error Checking and Correcting. 

Option 31 — 768 k Error Checking and Correcting. 

Option 32 — 896 k Error Checking and Correcting. 

DISK STORAGE 
Standard — Two each 5'/s in Floppy Disk Drives, 327 k for- 


matted capacity per diskette, IBM P.C. compatible, 125 kbits/s 
transfer rate. 


Option 03 — 5'/s in Winchester Disk Drive, 10 Mbytes format- 
ted capacity, 5 Mbits/s transfer rate. 


COMMUNICATIONS INTERFACE 
Standard — Host Port RS-232C DTE, Terminal Port RS-232C 
DCE, two Peripheral Ports RS-232C DCE. 
Option 10 — Three additional RS-232 Ports, all RS-232 Ports 
are capable of 300, 600, 1200, 2400, 4800, 9600, 19.2 kbaud. 


COLOR COPIER INTERFACE 
Option 09 — 4690 Series Color Copier interface. 


PHYSICAL CHARACTERISTICS 
Dimensions in 
Width 8.8 
Height 23.5 
Depth 24.5 
Depth (with cables) 26.5 
Weight Ib 
Net 49.0 





INCLUDED ACCESSORIES 
Cue card (334-0083-00); pkg of 10 blank diskettes 
(119-1583-00); one set system software diskettes 
(016-0764-00); 12 ft host port RS-232 cable (012-0911-00); 
self-test adaptor (067-1043-00); instruction manual. 


ORDERING INFORMATION 
4170 Local Graphics Processing Unit . $5,500 


Cprtiond OB*9 —— Hard Digi cascasssscsccsssacsssicnncersssptoniocse +$3,000 
Option 09*' — Parallel Interface 

ee Bg | | +$500 
Option 10°' — Additional Three-Port Peripheral 

WEVRBTERIOD  uncenissssseseseviatacsocsscetisisnsecesctsmestsbceeusniicssuieseniate +$950 
Option 30°' — Additional 256 K RAM... +$1,790 
Option 31°! — Additional 512 K RAM ......ccccccensees +$3,580 
Option 32°*' — Additional 640 K RAM .........cccccenees +$4,480 
Option 44 — Disk Interface Flexible Disk ...........cscssssesee NC 
Option 45*' — Disk Interface Hard and/or 

PPOGICIRIND LOUIE wesasconcssnstsasencsasssnsssavessesvatetsensiepiocassosnesis +$1,100 


*! Also available as a Field Upgrade. 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
Option A5 — Switzeriand 220 V/10 A, 50 Hz 

WARRANTY PLUS SERVICE PLAN REFER TO PAGE 41 
N1 — Service Plan + 9 Months Service ......ccceceeeee +$340 
NR a 


OPTIONAL ACCESSORIES 
Alignment Diskette Order 119-1692-00 .........cccccsseeeesees $65 
Extender Board Order 067-1005-00 ...........:ccccccceeeereenees $300 
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4695 color Graphics Copier 





Unprecedented Image Quality in its Price 
Range 


Clear Transparency Capability 
Quiet, 20 Character/Second Printing 
Small, Compact Package 


Choice of Roll or Sheet Paper 
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The 4695 Color Graphics Copier Provides 
Low Cost, High Performance Color Copying 
from the 4105/4107/4109 Computer Display 
Terminals and Other Raster Data Sources 
The 4695's unique implementation of drop-on- 
demand ink-jet technology provides 
addressability of 4.8 dots per mm (120 dots per 
inch) in both horizontal and vertical directions. 
This allows up to 1280 x 960 points per A size 
(8/2 x 11 in) image 


A Multipurpose Output Device 

In addition to providing high quality color graphics 
copies, the 4695 can function as a bi-directional, 
dot matrix printer with a print speed of 20 charac- 
ters per second. A specially formulated clear 
transparency media can be used with the 4695 to 
develop striking, full color presentations. Paper is 
fed automatically from a roll or precut sheets are 
fed manually 


Companion Copier for the 4100 Color Termi- 
nal Family 

The 4695 is plug-compatible with the 4105, 4107, 
and 4109 Computer Display Terminals. Copiers 
are generated either by program command, or by 
pushing a button on the terminal keyboard 
Copies from the 4105 are 8 x 6in (vertically 
oriented) while copies from the 4107 and 4109 are 
10.7 x 8 in (horizontally oriented) 


As a special feature, the 4695 can copy from the 
terminal graphics area while the dialog area con- 
tinues to communicate with the host. The 4695 
also copies up to 125 half-toned shades from the 
4100 Family display. 


A Copier for Other Data Soures 
The 4695's interface is modeled after the 
Centronics-style parallel interface, with modifica- 
tions to support color. Detailed interface specifi- 
cations and functional descriptions of driving 
routines are available from Tektronix 


CHARACTERISTICS 
Addressability — Horizontal and Vertical: 4.8 dots/mm 
(120 dots/in) 


Copy Time — 4105: 2 to 3.5 min. 4107/4109: 3 to 5.25 min. 
Printing Speed — 20 characters/s. 

Character Set — Full ASCII including control characters. 
Printing Matrix — 12 x 16 dot matrix. 


Page and image Format — A (8'/2 x 11 in) and A4 
(297 x 210 mm). Landscape/Portrait format selectable under 
program control 

Image Size — 4105 Copy: 8 x 6 in portrait format. 4107, 4109 
Copy: 10.6 x 8 in landscape format. 

Colors — Eight (magenta, yellow, cyan, red, green, blue, black, 
white). 


Media Types — Paper sheet, paper roll, overhead 
transparency 


Interface — Eight bit parallel. 
AC POWER 


Line Voltage — 47 Hz to 63 Hz, 99 V ac to 132 V ac, 198 V ac 
to 264 V ac 


input Power — 120 W or less 


PHYSICAL CHARACTERISTICS 


Dimensions in 
Width 19.7 
Height 5.9 
Depth 13.2 
Weight Ib 
Net 24.2 





INCLUDED ACCESSORIES 
One roll ink jet copy paper (016-0743-00); two each yellow 
(016-0734-00); magenta (016-0735-00); cyan (016-0736-00); 
black (016-0737-00); interconnecting cable (012-0555-00); 
power cable (161-0066-00); operator's manual 


ORDERING INFORMATION 
4695 Color Graphics Copier ............0+. $1,595 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A. 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
Option A5 — Switzerland 220 V/10 A, 50 Hz 
WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41 
N1 — Service Plan + 9 Months Service .........cceeeees +$430 
NN OW ee 


OPTIONAL ACCESSORIES 
Service Manual 
ink Jet Paper, (6 rolis/pkg) — Order 016-0743-00 ......... $50 


Ink Jet Paper, (500 sheets/pkg) 
“A” Size: 8.5 in x 11.0 in (216 x 279 mm) 
COGS OTS GOO ssisssiscacsvanisaistnicsiccnsssavcnsnsiciseneniasiniseiéiess $25 


“A4” Size: 297 mm x 210 mm) — Order 016-0740-00 .. $22 
Transparency Film*' 
Ink Jet Cartridges (2.5 cc ea, 16/pkg) 


Yellow — Order 016-0734-00 ......cccccccccscsesessssnscseeneeeeeseees $25 
Magenta — Order 016-0735-00 ............ssscccsssccscsesseeeseesees $25 
Cyan — Order 016-0736-00 ..........cccccccscssessssosscsercererseeees $25 
Black — Order 016-0737-00 ...ccccccccccsccccsssesccnsassconsrccceoes $25 
Maintenance Liquid Order 016-0732-00 ..........cccccceeeeseees $10 
Protect Liquid (Shipping Fluid) — 

Onder OTC OF SSG siisivaicisscssccccconcciinesvssctinansassecnsnatessiioes $4.00 
Lubricant (5 cc) — Order 016-0742-00 ...........ecceseeseeees $1.65 


*! Available Winter 1983 


See this color product in the reference section beginning on 
page 9. 


OEM terms available on this product. 








46911 color Graphics Copier 





High Image Quality and Excellent Color 
Saturation 


Adjustable for A and B Size 
Landscape and Portrait Formats 
Clear Transparency Capability 
Four-Way Multiplexer Option 


125 Color Shades from Local Program- 
mability and PLOT 10 Easy Graphing II 





The 4691 Color Graphics Copier Provides 
High Performance Color Copying from the 
4113B/4113B30, 4115B/M4115B Computer 
Display Terminals and Other Raster Data 
Sources 

Copies are easily made in A size (8.5 x 11 in) or 
B size (11 x 17 in) and their metric equivalents, in 
approximately two to three and a half minutes. 
The high performance drop-on-demand ink-jet 
technology provides addressability of six dots per 
mm (150 dots per inch) in both horizontal and 
vertical directions. This allows up to 1560 x 2460 
points in a B size image, and up to 1560 x 1200 
points in an A size image. True black is obtained 
by using a separate black ink supply, superior to 
that obtained from mixed pigments. With the 
optional transparency adaptor kits (Opt 03/04), 
vivid overhead transparencies can be produced. 


Copies are generated by program command, or 
by pushing a button on the Tektronix 4113B or 
4115B terminal keyboard. Image orientation and 


multiple copies of the same image can be re- 
quested under program control. 


Flexible Configuration 

The 4691 uses a Centronics-type parallel inter- 
face, with modifications from the basic standard 
to support color, four-channel multiplexing and 
faster data transfer. With four-channel multiplex- 
ing (Option 02), the 4691 can serve up to four 
data sources at once. 


With Option 09, the 4691 is compatible with the 
Tektronix 4113B and 4115B Computer Display 
Terminals. And as a special feature, the 4691 
copies 125 callable shades under PLOT 10 Easy 
Graphing II and Local Programmability. 


When supported by a host driving routine and 
rasterizing software, the 4691 is compatible with 
many systems offering a Centronics-style parallel 
output port. 


CHARACTERISTICS 
Addressability — Vertical and Horizontal: 6 dots/mm 
(150 dots/in). 

Copy Time — 2.0 to 3.5 min depending on format. 

Page and image Format — B and A, or A3 and A4 Output 
Sizes. Landscape and Portrait Format selectable under pro- 
gram control. 

image Sizes — Variable depending on page size and image 
source. 

Colors — Eight (magenta, yellow, cyan, red, green, biue, black, 
white). 

Media Types — Paper sheet, overhead transparency. 
Compatibility — 4113B/4113B30 Option 09 and 
4115B/M4115B Option 09. Order 4110F09 and level three firm- 
ware to upgrade an existing 4113 for compatibility. 

Interface — Eight bit parallel. 

Data Rate — Up to 400 kbytes/s (burst mode). 


COLOR GRAPHICS 
COPIER 


AC POWER 
Line Voltage — 90 V ac to 110 V ac, 105 V ac to 129 V ac, 
180 V ac to 220 V ac, or 211 V ac to 258 V ac, all at 48 Hz to 
62 Hz. 
input Power — 500 W operating. 


PHYSICAL CHARACTERISTICS 





INCLUDED ACCESSORIES 

500 sheets (B size and A3 size when Opt 01 is ordered) ink jet 
copy paper (016-0711-00); 200 mi capacity each ink jet car- 
tridges, cyan (016-0713-00); black (016-0714-00); yellow 
(016-0715-00); magenta (016-0716-00); 10 ft interconnecting 
cable 3 meters (012-0518-00); power cable (161-0104-00); “A” 
and “B” Size (Standard) paper tray (118-2557-00); “A3" and 
“A4” Size (if Option 01 is ordered) paper tray (118-2556-00); 
3/pkg drum adaptors (118-2593-00); operator's manual, opera- 
tor's guide. 





ORDERING INFORMATION 


4691 Color Graphics Copier ............. $12,950 
Option 01 — Setup for A3 Size Output ..........ccccccseeeeeeseees NC 
Option 02 — Four Channei Multiplexer.’ 

Option 03 — Transparency Adaptor Kit, A SiZ@ .........000 NC 
Option 04 — Transparency Adaptor Kit, A4 size ............. NC 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
Option A5 — Switzerland 220 V/10 A, 50 Hz 


WARRANTY PLUS SERVICE PLAN REFER TO PAGE 41 
N1 — Service Plan +9 Months Service .......ccccccesseeee +$900 
em Sr re re pe ee re eg 


*! Price available upon request. 


OPTIONAL ACCESSORIES 
Service Manual 
Device Driver Development Guide 
Test Fixture — Order 067-1158-00 .0.......cccccccccesesseceeeees $250 
Interconnect Cable — Nine meter (29.9 ft). 
Order GAB GEE POD | cccsarerssrsassenscsissssanisescaversmeusnessiseveernesse $150 


ink Jet Copy Paper — “A” Size, 216 x 279 mm 
(8.5 in x 11 in) (500 sheets/pkg). 


CR DIG OT ASOD | sncsitnticcnineisnancaninnisaicinenmiaivemicane $25 
“B” Size — 279 x 432 mm (11 in x 17 in). 

GT RI a ASO a ikisiieniiciitiininsisanciianiainiiiaiasinltinntalanincis $40 
“A4” Size — 297 x 210 mm (For use w/Opt 01 only). 

rar STG STORED  scuistiisensstsinansisicrrcenisaassisisrreccmasciene $20 
“A3” Size — 297 x 420 mm (For use w/Opt 01 only). 

ONG CIS-OT UG scccicntissintsinacntcinsccioniasceteitiaanseeianctiasniecie $35 
Transparency Film — “A” Size 100 sheets/pkg. 

CEE TTT AO | sctccnsicuecenssetnnsiiitiiansinariiniinittciiisiinaniiiiatin $85 
Transparency Kit — “A” Size (Field Retrofit). 

Crier GA FS OD ssscentcnsancsvsitnicniniastarsenstannniesvrinnaines $200 
“A4” Size — Order 020-1162-00 ........sccccceesscsereeseeseeeees $200 
Ink Jet Cartridges — (200 cc) See Included Accessories 
Cra: Oniler Ot6-O7 1S sisicsicscissscscccsssenssicteavnrecesnseniees $85 
Gs COE CIS T TOD. ccnnsnsiatnnasonsonscinnnciinnstonnssosensievtente $85 
POWs Cra SISO 7 AGO vccccsncescsesscascccorcnsusssssisssercssoscces $85 
Magenta: Order 016-0716-00 ..........ssssserseeeseresersneensensees $85 
Drum Adaptors — 3/pkg. Order 118-2593-00 .........00006 $15 
See this color product in the reference section beginning on 
page 9. 


OEM terms available on this product. 
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The Tektronix 4115B is a High Resolution 
Computer Display Terminal that Combines 
High Performance Graphics with Unmatched 
Display Quality 

The display controller redraws a high density 
mechanical drawing or typical gate array design 
in less than a second. With its 32-bit coordinate 
space and 256 simultaneously displayable colors, 
the 4115B extends the leading edge of graphics 
display. The 4115B also offers all the powerful 
local graphics functions of the Tektronix 4110 
Series—including local picture segments and true 
zoom and pan. 


Unsurpassed Display Resolution 

The 4115B’s 483mm (19 in) raster scan display 
achieves unparalleled line quality with resolution 
of 1280 x 1024 pixels. The resolution is further 
refined by a precise contrast ratio, by low reflec- 
tion maintained via a multilayer filter, and by 
automatic control of display convergence. A 
60 Hz noninterlaced refresh rate also improves 
display clarity and productivity by greatly reduc- 
ing flicker and resultant eye fatigue. 


An 8086 CPU and 8087 Coprocessor Teams 
up with a Bipolar Bit Slice Graphics Proces- 
sor to Yield Singularly Fast Response Times 
50,000 vectors can be drawn in less than a 
second. Panel fill occurs at a rate of 10,000 
rectangles per second. Large rectangular areas 
may be color filled at a rate of 125 million pixels 
per second. 


4110 Series/PLOT 10 Compatible 

The 4115B is fully supported by the Tektronix 
PLOT 10 IGL (Interactive Graphics Library) and is 
designed for ease of integration with other 
4110 Series terminals and with software available 
from other sources. 


The 4115B Option 09 provides plug-compatibility 
with the Tektronix 4691 Color Graphics Copier. 
150 dots per inch resolution is attained with this 
high performance, ink-jet device. 


The 4115B can be configured either as a pedestal 
unit with detached low profile keyboard or in 
separate display, processing, and keyboard mod- 
ules (M4115B) for flexibility in configuring 
workstations. Local memory can be expanded to 
800 kbytes of RAM. Mass storage is available in 
combinations of single or dual flexible and Win- 
chester disk drives. 


TEK 





CHARACTERISTICS 


DATA TRANSMISSION 
Data Rate — 19.2 kbaud. 


Communications Interface — RS-232C. 
MEMORY 
Standard — 288 kbytes, expandable to 800 kbytes. 
DISPLAY 
Medium — Color raster. 
Size — 483 mm (19 in) diagonal. 
Refresh Rate — 60 Hz, noninteriaced. 
Convergence — Automatic 
KEYBOARD 


Normal Keyboard — 72 typewriter paired upper and lower 
case, programmable and autorepeating. 


User Definabie Programmable Function Keys — Eight. 
Terminal Control Keys — Four. 
Zoom and Pan Keys — Four. 
Graphic Cursor Control — Thumbwheels. 
GRAPHICS MODE 
Addressability — Four billion x four billion. 
Resolution — 1280 x 1024 pixels. 


Graphic Command Syntax — PLOT 10 compatible, 4010, 
4100 and 4110 Series compatible. 


Colors — 16 standard, expandable to 256. 
Palette Selection — 16 million. 


ALPHANUMERIC MODE 

Character Set — 94 (full ASCII). 
Character Format — 80 columns, 34 rows and 160 columns, 
64 rows. 

AC POWER 
Line Voltage — 115 V, 230 V RMS. 
Line Frequency — 48 Hz to 66 Hz. 
Power — 1400 W. 





PHYSICAL CHARACTERISTICS 


Dimensions Pedestal 





Dimensions 





INCLUDED ACCESSORIES 

Two 8 ft power cables (161-0123-00); 12 ft host port RS-232 
cable (012-0911-00); 3 4115B BNC cables (012-0074-00); 
4115B display assembly to pedestal cable (012-0525-00); pkg 
of 6 function key overlays (334-3290-02); 3 BNC cables, 
(M4115B only) (175-2753-00); 10 ft display assembly to pedes- 
tal cable (012-0387-00); operator's manual; 4110 series host 
programmer's manual; 4110 series command reference man- 
ual; 4110 series command reference guide; introduction 
brochure. 


ORDERING INFORMATION 
4115B Computer Display Terminal ... $19,950 
M4115B Computer Display Terminal 
Workstation ..... pestesins alec $19,950 
Option 01 — Extended Communications Interface .... +$950 
Option 2A — Additional 256 Kbytes RAM with ECC +$2,300 


Option 2B — Additional 512 Kbytes RAM with ECC. +$4,600 
Option 3A — DMA Interface for DEC VAX Unibus; 


Requires Option 3B or Modified Cable ............0-000 +$4,500 
Option 38 — 30 ft Cable for Option 3A; Must be 

CORIRERG TORTIE sccemssntiscsorsensansccvannssssscinscnnscsesocensens +$250 
Option 4A — United Kingdom Keyboard ............0000. +$120 
Option 4C — Swedish Keyboard .........cccccccsssseseeseseees +$120 
Option 4F — Danish/Norwegian Keyboard ................. +$120 
Option 4K — Japanese (Katakana) Keyboard ............ +$120 
Option 09 — 4690 Series Color Copier interface ....... +$500 
Option 10 — Three-port Peripheral interface .......... +$1,200 
Option 13 — Graphic Tablet, 11 x 11 in, with 

COR MONGN : scsscisiscvnissncabiicintsiibsnanianiintaiiitiaiaantinhatiiesstiientits +$2,950 
Option 14 — Graphic Tablet, 30 x 40 in, with 

COI cccsncsncsnticissnsnsceancanisaatbantanatibendeitbtinernevensene + $4,950 
Option 22 — Additional Two Planes Display 

RUIN  soncsenecnssnvnsesssesscntensussstscnussconvesmsmiaessensnssshicensin + $3,000 
Option 23 — Additional Four Planes Display 

PRIN cncsiseninstcianscicaddeicssiepaincnensatcussennanavecasapeadaaniines + $6,000 


Option 42 — Single Flexible Disk with Controller .... +$1,700 

Option 43 — Dual Flexible Disk with Controller ...... + $2,600 

Option 45 — Mass Storage Interface ...........00 +$1,500 
INTERNATIONAL POWER CORD AND PLUG OPTIONS 

Option A1 — Universal Euro 220 V/16 A, 50 Hz 

Option A2 — UK 240 V/13 A, 50 Hz 

Option A3 — Australian 240 V/10 A, 50 Hz 

Option A4 — North American 240 V/15 A, 60 Hz 

Option AS — Switzerland 220 V/10 A, 50 Hz 
WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41 

N1 — Service Plan + 9 Months Service ................. +$1,025 

5 Se ee tS 

OPTIONAL ACCESSORIES 
DMA |/F Manual 


Service Manual Vol | 
Service Manual Vol I! 
Display Service Manual 


Loop Connector for Host-Port Test (RS-232) — 
CE BETTI  catencnannnaataaaiaeiinstannennnennbeiaannnsataniss $17 


Current Loopback Connector — Order 067-1042-00 .... $13 
411X Logic Extender Board — Order 067-1005-00 ..... $300 
Raster Bus Extender Board — Order 067-1173-00 ..... $125 
Media, Flexible Disk (pkg of 10) — Order 119-1376-01 . $110 
Calibration Graticule, Display — Order 067-1142-00 .. $235 


Convergence Checker RCA Type 507R — 

Ger BSF FTGAOG  cancrsocnserssnensosmscessseusionsiersssssscmauenssenss $470 
All standard and optional accessories for the M4115B are 
the same as those for the 4115B except for the following: 


OPTIONAL ACCESSORIES 
Display Stand, (Tilts, Swivels, Stands on Floor) — 


CRT DIG TEA) cicetinnscscscsncssissanncscccciccnataeetmcisiciaiiatnn $750 
Ergonomic Chair — Order 016-0698-00 ..............::ccee00 $600 
COMPANION PRODUCTS 
4691 Color Graphics Copier .........ccccccsscsssssesesessesesens $12,950 
SGO8 Hai CODY: WIR: insiccccccsiiciccsnienssisiictsccctimziionns $7,900 
Ng, ee $2,995 
a $9,990 
RS TO) AE HR CUE ccunrnsersrensssnsssrsesnamsenmemeninnns $4,200 


See this color product in the reference section beginning on 
page 9. 


OEM terms available on this product. 
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4112B Computer Display Terminal 

ISS sos EEE Sea 
Raster Scan Display with Local Picture 
Segments 


2-D Transforms, True Zoom and Pan up to 
Three Memory Planes 


Compatible with Tektronix 4010, 4100 and 
4110 Series Terminals 


The 4112B Computer Display Terminal was 
Designed to Satisfy a Broad Range of Evolv- 
ing Graphic Needs, from Basic Line Graphs 
to High Density Design 

It provides access to an unusually wide assort- 
ment of graphics capabilities, and its powerful 
local intelligence keeps user interactivity high ... 
host dependency low. The upgraded “B" Series 
provides for our new ANSI X3.64 and Winchester 
disk capability. Earlier 4112 terminals can easily 
be field upgraded to 4112B. 


The 4112B offers a bright, flicker-free 15-inch 
(diagonal) raster scan display. Eight user defin- 
able programmable function keys are provided. 


The 4112B is compatible with the popular 
Tektronix 4010, 4100 and 4110 Series of 
Computer Display Terminals 

Programs developed for the 4012 or 4014, for 
example, may require only minor software revi- 
sions to run on the 4112B. Updating existing 
programs for 4112B features is a simple process 
using the modular device drivers and advanced 
feature support of the Tektronix PLOT 10 Interac- 
tive Graphics Library (IGL). 


Local Picture Segments 

A local picture segment is a group of graphic 
primitives that describes a portion of a picture. 
These primitives are retained in the terminal's 
memory to be redrawn and manipulated at any 
time. Schematic components, symbols, titles and 
text can be defined as segments, for example, 
then stored in local memory and redrawn when 
needed, with minimal computer time and 
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communications traffic required. Local segments 
may also be rotated, scaled or moved around the 
screen, by a simple command from the host 
processor (2-D Transforms). 


Zoom and Pan 

An addressable display space of 4096 x 4096 
points is accessible locally by simple, key-actu- 
ated zoom and pan or via the host. The 
thumbwheel controls are used to pan the display 
with a rectangular cursor and to set the viewport 
dimensions of the magnified image. 


Multiple Display Memory Planes 

Two additional memory planes may be added to 
the 4112B, via Option 20, to provide as many as 
three display surfaces. This optional capability 
enables a number of effects, including overlays of 
text and/or graphic information plus gray scale. 


Definable Dialog Area 

At any time, the user can specify the size and 
position of the region where communications 
between terminal and host are displayed. This 
dialog area is scrollable by the thumbwheels, 
allowing for easy recall of previous 
communications. 


CHARACTERISTICS 
DATA TRANSMISSION 
Data Rate — 9600 baud. 


Block Mode — Option 01. 
Communications Interface — EIA RS-232C, compatible, full 
or half duplex. 
DISPLAY 
Medium — Raster scan CRT. 
Dimensions — 220 mm x 254 mm (8.6 in x 11.5 in) 381 mm 
(19 in) diagonal. 
Scan Type — 50 Hz or 60 Hz, noninterlaced. 
Phosphor — White WW (P4). 
MEMORY 
Standard Display Memory — 72 kbytes. 
Standard Graphics Memory — 288 kbytes (expandable to 
672 kbytes). 


KEYBOARD 
Normal Keyboard — 72 typewriter paired, upper and lower 
case, programmable and autorepeating (seven lighted). 
User-Definable Programmable Function Keys — Eight, four 
terminal control, four special function. 


ALPHANUMERIC MODE 
Character Set — 94 (full ASCII) or 128 in snoopy mode. 


Character Format — 80 columns, 34 rows, 7 x 9 dot matrix. 
GRAPHICS MODE 
Resolution — 640 horizontal x 480 vertical pixels. 
Addressability — 4096 x 4096 points. 
Command Syntax — PLOT 10 compatible. 
Line Types — Solid, dashed, erase. 
Graphic Primitives — Vectors, polygons, text. 
AC POWER 


90 V ac to 132 V ac, 6.25A max, 48 Hz to 62 Hz or 180 V ac to 
250 V ac, 3A max, 48 Hz to 62 Hz. 


PHYSICAL CHARACTERISTICS 


Dimensions 





INCLUDED ACCESSORIES 
8 ft power cord (161-0123-00); 12 ft host-port RS-232 cable 
(012-091 1-00); pkg of 8 re-legendable key caps (366-1882-00); 
pkg of 6 function key overlays (334-3290-01); operator's man- 
ual; host programmer's manual; 4110 series command refer- 
ence manual; introduction brochure; firmware instructions ver- 
sion 5.1/1.3 manual. 


ORDERING INFORMATION 
4112B Computer Display Terminal ..... $6,500 


Option 01 — Extended Communications ...........sscs0r +$950 
Option 4A — United Kingdom Keyboard ..........cssse +$120 
Option 4C — Swedish Keyboard .........ccccscccesseeesseeeee +$120 
Option 4F — Danish/Norwegion Keyboard ........<:000« +$120 
Option 4K — Japanese (Katakana) Keyboard ............ +$120 
Option 10 — Three-Port Peripheral Interface .......... +$1,200 
Option 11 — External Video Output ...........cccceeeneeeres +$500 


Option 13 — 11 x 11 in Graphic Tablet with pen .... +$2,950 
Option 14 — 30 x 40 in Graphic Tabiet with pen .... +$4,950 


Option 20 — (2) Display Memory Planes ................. + $2,600 
Option 28 — Additional 256 Kbytes of RAM ........... + $2,300 
Option 29 — Additional 512 Kbytes of RAM ........... + $4,600 
Option 42 — Single Flexible Disk ........cscccsssesesenees +$1,700 
Option 45 — Mass Storage Interface ........c.sseseeeees +$1,500 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41 
N1 — Service Plan + 9 Months Service ............c00000 +$340 
SF TR ety ee Re 8 te te 


Optional Accessories 
Service Manuals 
Cal Fixture Loopback Connector for Host-Port Test 


(RS-232) — Order 067-1043-00 .u......ccccceesecseseeccseeeeeeeeees $17 
Cal Fixture, Current Loop Back Connector — 

ONG? OB7-TOAZ OG ccevcisisccvivansraceasrncescsscscnccossessonetsebasssiince $13 
Cal Fixture, Extender Board — Order 067-1005-00 .... $300 
Cal Fixture, Extender Cable Order 067-1053-00 .......... $140 
Media, Flexible Disk (pkg of 10) — 

CO TTB ESTAE cnnrererecseenssrimnrecuemessennodntasans $110 


OEM terms available on this product. 





4113B/4113B30 


Computer Display Terminal 





Raster Scan Color Display 
Local Picture Segments 
2-D Transforms, True Zoom and Pan 


Compatible with Tektronix 4010, 4100 and 
4110 Series Terminals 


The 4113B Computer Display Terminal Con- 
tinues the Evolution of the 4110 Series of 
Intelligent Display Terminals 

lt supports additional color raster features while 
maintaining compatibility with the 4112B and the 
4114B. The upgraded “B" Series provides for our 
new ANSI X3.64 and Winchester disk capability. 
Earlier 4113 terminals can easily be field upgrad- 
ed to 4113B. 


The 4113B features true zoom and pan, and 
multiple viewports. In addition, three memory 
planes display any eight colors at one time (or 16 
colors via Option 21). 


Local Picture Segments 

A local picture segment is a group of graphic 
primitives that describe a portion of a picture. 
Schematic components, symbols, titles, and text 
can be defined as segments, then stored in local 
memory and redrawn in a specified color as 
needed, with minimal host time. Local segments 
may also be scaled, rotated, or moved around the 
screen, by a single command from the host (2-D 
Transforms). 


Zoom and Pan 

An addressable 4096 x 4096 display space is 
accessible by key-actuated zoom and pan or via 
the host. Thumbwheel controls pan the display 
with a rectangular cursor and set dimensions of 
the magnified image. 


Multiple Display Memory Planes 

Besides being used to specify colors, the memo- 
ry (bit) planes provide for overlaying text and/or 
graphic information, useful in the preparation of 
multi-layer pictures. 





4113B30 workstation 


Computer display terminal operators can improve 
their performance with the efficiency, conve- 
nience, and comfort of the 4113B30 modular 
workstation. 


The pedestal module contains the power supply, 
circuit board cage and also houses one or two 
optional flexible disk drives for convenient local 
storage. Supporting the display at eye level, the 
optional table module can be installed on the left 
or the right side of the pedestal. The keyboard for 
the 4113B30 can be detached from the table 
module for positioning in the lap, on the pedestal, 
or underneath the display screen. 

CHARACTERISTICS 

DATA TRANSMISSION 
Data Rate — 9600 baud. 
Block Mode — Option 01. 
Communications Interface — RS-232C. 
DISPLAY 

Medium — Shadow-mask color raster tube. 
Size — 483 mm (19 in) diagonal. 
Refresh Rate — 50 Hz or 60 Hz, noninteriaced. 


MEMORY 
Standard — 88 kbytes ROM, 288 kbytes RAM expandable to 
800 k. 
KEYBOARD 


Normal Keyboard — 72 typewriter paired upper and lower 
case, programmable, auto repeating (seven lighted). 


User Definable Programmable Function Keys — Eight. 

Terminal Control Keys — Four. 

Zoom and Pan Keys — Four. 

Graphic Cursor Control — Thumbwheels. 
GRAPHICS MODE 

Addressability — 4096 x 4096 points. 

Resolution — 640 x 480 pixels. 

Line Types — Solid, dashed. 

Graphic Command Syntax — PLOT 10 compatible. 

Graphics Primitives — Vectors, panels, text. 

Colors (Three-Bit Plane) — Eight. 

Colors (Four-Bit Plane) — 16. 

Palette Selection — 4096. 


COMPUTER 
DISPLAY TERMINALS 


ALPHANUMERIC MODE 
Character Set — 94 (full ASCII). 
Character Format — 80 columns, 34 rows, 7 x 9 matrix in 
8 x 14 (pixel) area. 


AC POWER 
90 V ac to 132 V ac, 10 A max or 198 V ac to 250 Vac, 5A 
max; 50 Hz or 60 Hz. 
PHYSICAL CHARACTERISTICS (4113B) 


Dimensions 


Width 23.0 
Height 53.0 
Depth 31.0 
Weight Ib 

Net 275.0 





PHYSICAL CHARACTERISTICS (4113830) 
Monitor Height — 425 mm (16.75 in). 
Width — 584 mm (23 in). 
Depth — 582 mm (22.9 in). 
Pedestal Height — 743 mm to 762 mm (29 in to 30 in). 
Width — 565 mm (22.25 in). 
Depth — 851 mm (33.5 in). 
Keyboard Height — 38 mm to 70 mm (1.5 in to 2.75 in). 
Width — 508 mm (20 in). 
Depth — 229 mm (9 in). 
Table Height — 673 mm to 692 mm (26.5 in to 27.2 in). 
Width — 1219 mm (48 in). 
Depth — 762 mm (30 in). 
Total Weight — 166.1 kg (296.5 Ib). 


INCLUDED ACCESSORIES 4113B8/4113B830 

8 ft power cord (161-0123-00); 12 ft host-port RS-232 cable 
(012-0911-00); 4113B pedestal to display power cable 
(161-0145-00); 3 4113B BNC cables (012-0074-00); pkg of 8 
re-legendable key caps (366-1882-00); pkg of 6 function key 
overlays (334-3290-01); operator's manual; host program- 
mers manual; 4110B series command reference manual; in- 
struction brochure. 


INCLUDED ACCESSORIES 4113830 
Display swivel/tilt base (016-0467-01); pedestal to display 
power cable (161-0126-00); display power control cable 
(012-1021-00); 3 10 ft BNC cables (175-2753-00); 4110B30 
series desk configuration service manual. 


ORDERING INFORMATION 
4113B Computer Display Terminal ... $16,500 
4113B30 Computer Display Terminal 


Workstation ..... scesibiaictaiistaaaaris sacaiaeiin $18,000 
Option 01 — Extended Communications ..........sc0000 +$950 
Option 4A — United Kingdom Keyboard ...........000. +$120 
Option 4C — Swedish Keyboard ........cccssscsenereesereees +$120 
Option 4F — Danish/Norwegian Keyboard ........009. +$120 
Option 4K — Japanese (Katakana) Keyboard ............ +$120 
Option 09 — Color Hard Copy I/F  ............ccceceseseeeeenene +$500 
Option 10 — Three-Port Peripheral Interface .......... +$1,200 
Option 12 — External Video Output ............cccsseeees +$1,150 
Option 13 — 11 x 11 Inch Graphic Tablet w/Pen .... +$2,950 
Option 14 — 30 x 40 Inch Graphic Tabiet w/Pen .... +$4,950 
Option 21 — Display Memory Plane .....cssccseserseee +$1,500 
Option 28 — Adds 256 Kbytes of RAM ........cccsceeee +$2,300 
Option 29 — Adds 512 Kbytes of RAM ................. + $4,600 
Option 32 — Table Module (4113830 only) ................ +$500 
Option 42 — Single Flexible Disk and Disk 

SOUTEIE,  unceunsnisnnetitcendinisaistinitiigiebaabaibidaabs leans tiiitiaais +$1,700 
Option 43 — Dual Flexible Disk and Disk Controller . +$2,600 
Option 45 — Mass Storage Interface .........ccccseseeee +$1,500 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
Option A5 — Switzerland 220 V/10 A, 50 Hz 
WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41 
N1 — Service Plan + 9 Months Service .......csscsseeees +$810 


4691 Color Graphics Copier ............. $12,950 


Tektronix offers service training classes on the 41138 and 
4113B30. For further training information, contact your local 
Sales/Service Office or request a copy of the Customer 
Service Training Catalog on the return card in the center of 
this catalog. 


See this color product in the reference section beginning on 
page 9. 


OEM terms available on this product. 
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COMPUTER 
DISPLAY TERMINALS 


TE 





4114B/4114B30 


Computer Display Terminal 





Direct View Storage Tube with Local Picture 
Segments 


2-D Transforms, Refresh Support and Fast 
Redraw 


Compatible with Tektronix 4010, 4100 and 


4110 Series Terminals 
Ee A el Se se Sl Se Aine +) a cant ak a 


The 4114B Computer Display Terminal Satis- 
fies the Needs of Graphics Users for Faster, 
More Versatile Throughput in High Density 
Graphics Applications. 

Its local intelligence and expandable memory can 
significantly reduce the delays and costs associ- 
ated with over-dependence on a host computer. 
The 4114B has a resolution high enough for the 
most complex engineering and scientific graph- 
ics. The upgraded “B" Series provides for our new 
Local Programmability capability. Earlier 4114 or 
4114A terminals can easily be field upgraded to 
4114B. 


Direct local access to all 4114B features under 
program control is provided by the addition of 
either the 4100P01 or 4100P02 local programma- 
bility products. 


The 4114B is Compatible with Tektronix 
4010, 4100 and 4110 Series Computer Dis- 
play Terminals. 

Using the modular device drivers and advanced 
feature support of Tektronix PLOT 10 IGL (inter- 
active Graphics Library) makes updating existing 
programs a simple process. 

The 4114B supports local picture segments which 
are a group of graphic primitives describing a 
portion of a picture, retained as a unit in local 
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memory to be redrawn or manipulated at any 
time. Schematic components, symbols, titles, and 
text can be defined as segments, then stored 
and recalled easily. Local segments can be rotat- 
ed, scaled or moved around the screen, with only 
a simple command from the host or a local 
program. 

Refresh Support 

Local generation of more than 1500 cm or ap- 
proximately 3000 short vectors of flicker-free re- 
fresh. Option 31 provides color enhanced (amber) 
refresh for easy recognition of refresh 
information. 





41 14B30 Workstation 


Computer display terminal operators can improve 
their performance with the efficiency, conve- 
nience and comfort of the 4114B30, modular 
workstation. 

The pedestal module contains the power supply 
and circuit board cage, and also houses one or 
two optional flexible disk drives for convenient 
local storage. Supporting the display at eye level, 
the table module can be installed on the left or 
the right side of the pedestal. The keyboard for 
the 4114B30 can be detached from the table 
module for positioning in the lap, on the pedestal, 
or underneath the display screen. 


CHARACTERISTICS 
DATA TRANSMISSION 
Data Rate — 50 b/s to 19,200 b/s. 
Data Type — 7-bit asynchronous serial ASCII, plus parity bit. 
Block Mode — Option 01 Extended Communications. 
Communications Interface — RS-232C. 
DISPLAY 
Medium — Direct view storage tube; 4096 x 4096 addressable 
points; 4096 x 3120 displayable points; enhanced refresh; fast 
redraw. 
Dimensions — 368 mm x 277 mm (14.5 in x 10.9 in); 483 mm 
(19 in) diagonal. 
MEMORY 
Standard — 56 kbytes ROM and 288 kbytes RAM (expand- 
able to 800 k). 
KEYBOARD 
Normal Keyboard — 72 typewriter paired, upper and lower 
case, programmable and auto repeating, (five lighted). User De- 
finable Programmable Function. 
User Definable Programmable Function Keys — Eight. 
Graphic Cursor Control — Thumbwheels. 
Alpha Cursor Position — Key control. 
Scrolling — Thumbwheels. 
GRAPHICS MODE 
Addressability — 4096 x 4096. 
Line Types — Solid dashed, defocused. 
Drawing Speed (Storage) — 134 m/s. 
Drawing Speed (Refresh) — 537 m/s. 
Graphic Command Syntax — Tektronix PLOT 10 compatible. 
ALPHANUMERIC MODE 
Standard Displiayable Character Set — 94 characters (full 
ASCIl). 
AC POWER 
90 V ac to 132 V ac, 11 A max or 180 V ac to 250 V ac, 5.5 A 
max, 48 Hz to 62 Hz. 


PHYSICAL CHARACTERISTICS (4114B) 





PHYSICAL CHARACTERISTICS (4114B30) 
Monitor Height — 425 mm (16.8 in). 
Width: 584 mm (23.0 in). 
Depth: 582 mm (22.9 in). 


Pedestal Height — 743 mm to 762 mm (29 in to 30 in). 
Width: 565 mm (22.3 in). 
Depth: 851 mm (33.5 in). 
Keyboard Height — 38 mm to 70 mm (1.5 in to 2.8 in). 
Width: 508 mm (20.0 in). 
Depth: 229 mm (9.0 in). 
Table Height — 673 mm to 692 mm (26.5 in to 27.2 in). 
Width: 1219 mm (48.0 in). 
Depth: 762 mm (30.0 in). 
Total Weight — 165.9 kg (365.7 Ib). 
INCLUDED ACCESSORIES 4114B/4114B30 
8 ft power cord (161-0123-00); 21in pedestal to display 
power cable (161-0145-00); 12 ft host port RS-232 cable 
(012-091 1-00); pkg of 8 re-egendable key caps (366-1882-00); 
pkg of 6 function key overlays (334-3290-01); 4114B/4116B 
operator's manual; 4114B/4116B host programmer's manual; 
4110B Series command reference; 4114B/4116B introduction 
brochure. 


All accessories for the 4114B30 are the same as those for 
the 4114B, except for the following: 

Display swivel/tilt base (016-0467-01); pedestal to display 
power cable (161-0126-00); 4110B30 series desk configuration 


service manual. 
(OE SS net $e ee ees 


ORDERING INFORMATION 
4114B Computer Display Terminal ... $17,900 
4114B30 Computer Display Terminal 


WVOTKSTREION svcssssssoninenssnsascsucssnnnersineees $19,400 
Option 01 — Extended Communications .......ssss0 +$950 
Option 4A — United Kingdom Keyboard ........cssscsee +$120 
Option 4C — Swedish Keyboard .......scssssesrressenenees +$120 
Option 4E — APL Keyboard .......ssssesessssessresssensesnses +$750 
Option 4F — Danish/Norwegian Keyboard .........s0 +$120 
Option 4K — Japanese (Katakana) Keyboard ............ +$120 
Option 10 — Three - Port Peripheral Interface ........ +$1,200 
Option 13 — 11 x 11 in Graphic Tablet w/Pen ........ +$2,950 
Option 14 — 30 x 40 in Graphic Tablet w/Pen ........ + $4,950 
Option 28 — Adds 256 Kbytes Of RAM ...cccscessessesss +$2,300 
Option 29 — Adds 512 Kbytes Of RAM. ..eseceseseesesees +$4,600 
Option 31 — Color Enhanced Refresh ............::ssse +$1,000 
Option 32 — Table Module (4114B30 only) ..........0000 +$500 
Option 41 — Ten-Siot Peripheral Bus Extender; 

GOT 1G |e: VONRGO: vccsnssinissssiasenscocsnsesinennsacssaveninseusieses +$350 
Option 42 — Single Flexible Disk and Disk 

CONCORD, sisiccsictsncccsinnnciniinnniioninmnnners +$1,700 
Option 43 — Dual Flexible Disk and Disk Controller . +$2,600 
Option 45 — Mass Storage Interface... +$1,500 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
Option A5 — Switzerland 220 V/10 A, 50 Hz 
WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41 


N1 — Service Plan + 9 Months Service ..........ccccce0ee +$810 
Se a Rr 
OPTIONAL ACCESSORIES 
Ergonomic Chair — Order 016-0698-00 .........cccsssseeees $600 
Display Stand — Order 016-0717-00 ........ccccccesecseeeeeeee $750 


Tektronix offers service training classes on the 4114B and 
4114B30. For further training information, contact your local 
Sales/Service Office or request a copy of the Customer 
Service Training Catalog on the return card in the center of 
this catalog. 

See the color enhanced refresh option in the reference sec- 
tion beginning on page 9. 


OEM terms available on this product. 
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COMPUTER DISPLAY 
TERMINAL 








4116B/4116B30 


Computer Display Terminal 





Ultra-High Resolution Capability 
Local Picture Segments 

2-D Transforms 

Refresh Support and Fast Redraw 


Compatible with the Tektronix 4010, 4100 


and 4110 Series Terminals 
(SSS SSS Se SSS SS es ee ie St OS ES 


The 4116B is a Computer Display Terminal 
with High Resolution Capabilities 

The 25 inch diagonal display is uniquely suited for 
displaying highly complex graphics due to its 
4096 x 3120 viewable resolution and finely etched 
10 mil-wide vectors. By using a DVST (Direct View 
Bistable Storage Tube) Display, lines are sharp, 
continuous, stable and flicker-free, making it easy 
to study the finer details of a map or design. The 
thumbwheel controlled crosshair cursor also 
makes it easy to interact precisely with the detail 
displayed on this size CRT. 


Local intelligence and expandable memory signif- 
icantly reduce the delays and costs that result 
from dependence on a host computer. The 4116B 
is compatible with the Tektronix 4010, 4100 and 
4110 Series of Computer Display Terminals, as 
well as with graphics software in the Tektronix 
PLOT 10 IGL (Interactive Graphics Library). 


Over 15,000 characters may be displayed simulta- 
neously and may be formatted in 179 alphanu- 
meric characters per line page (like a line printer), 


or as two 85-character per line pages (like an 
open book). Three other larger character formats 
are standard with the 4116B, the largest of which 
is suitable for group viewing. 


Local Picture Segments 

Using the 4116B's “local segments” capability, a 
group of graphic primitives describing a portion or 
segment of a picture may be retained as a unit in 
local memory to be quickly redrawn or manipulat- 
ed at any time 


Definable Refresh Dialog Area 

The dialog area lets the user define the size and 
location of a scrollable dialog area—all in refresh. 
This area can be redefined and repositioned at 
any time, assuring that the host terminal data 
traffic need never clutter the graphics workspace. 





4116B30 Workstation 


The 4116B can be configured either as a pedestal 
unit with detached low profile keyboard or in 
separate display, processing, and keyboard mod- 
ules for flexibility in configuring workstations 
(4116B30). 

CHARACTERISTICS 


DATA TRANSMISSION 
Data Rate — 19.2 kbaud. 


Block Mode — Optional. 
Communications interface — RS-232C full or half duplex. 


MEMORY 
Standard — 288 k RAM. 


DISPLAY 
Medium — Direct view storage tube. 
Size — 635 mm (25 in) diagonal. 
KEYBOARD 


Normal Keyboard — 72 typewriter paired upper and lower 
case, programmable and autorepeating (five lighted). 


User Definable Programmable Function Keys — Eight. 
Terminal Control Keys — Four. 
Graphic Cursor Control — Thumbwheel. 
GRAPHICS MODE 

Addressability — 4096 x 4096 points. 
Resolution — 4096 x 3120. 
Line Types — Solid, dashed, defocused. 
Graphic Command Syntax — PLOT 10 compatible. 
Graphics Primitives — Vectors, user-defined text, etc. 
Drawing Speed — Storage: 134 m/s; Refresh: 537 m/s. 

ALPHANUMERIC MODE 


Character Set — 94 (full ASCII). 128 displayabie in “snoopy” 
mode. 


Character Format — Stroke. 
AC POWER 


Line Frequency — 48 Hz to 62Hz, 180 V ac to 260 V ac, 
6.5 A max, or 48 Hz to 62 Hz, 90 V ac to 132 V ac 13 A max. 


PHYSICAL CHARACTERISTICS 
Dimensions 


Weights 





INCLUDED ACCESSORIES 4116B8/4116830 
8 ft power cord (161-0123-00); 21 in pedestal to display power 
cable (161-0145-00); interconnect cable pedestal to display 
(012-1058-00); 12 ft host port RS-232 cable (012-0911-00); 
pkg of 6 function key overlays (334-3290-01); 4114B/4116B 
operator's manual; 4114B/4116B host programmer's manual; 
4110 Series command reference manual; 4114B/4116B intro- 
duction brochure. 
All accessories for the 4116830 are the same as those for 
the 4116B, except for the following: 
Display swivel base (016-0774-00); 10 ft pedestal to display 
power cable (161-0126-00); 10 ft pedestal to display intercon- 
nect cable (012-1058-00); 4110830 Series desk configuration 
service manual. 
RS SS SS SSS SSS SS See 


ORDERING INFORMATION 
4116B Computer Display Terminal ... $22,400 


4116B30 Computer Display Terminal 


WOTKSLAUION scisacsccesecccssecsicncwsncnescccinces S2G,900 
Option 01 — Extended Communications ............000++ +$950 
Option 4A — United Kingdom Keyboard ..........ss0s00 +$120 
Option 4C — Swedish Keyboard ..........ssscssssereeeeesenes +$120 
Option 4E — APL Keyboard .......cccccscsscssceneessesessrenees +$750 
Option 4F — Danish/Norwegian Keyboard ..........0+000 +$120 
Option 4K — Japanese (Katakana) Keyboard ............ +$120 
Option 10 — Three-Port Peripheral Interface .......... +$1,200 


Option 13 — 11 x 11 in Graphic Tablet with Pen .... +$2,950 
Option 14 — 30 x 40 in Graphic Tablet with Pen .... +$4,950 


Option 28 — Additional 256 Kbytes of RAM ........... + $2,300 
Option 29 — Additional 512 Kbytes of RAM ........... + $4,600 
Option 32 — Table Module (4116B30 only) ...........00. + $500 
Option 41 — Ten-Siot Peripheral Bus Extender, 90-110 V 
LNG YORE scccccmnmienmoinnte +$350 
Option 42 — Single Flexible Disk and Disk 

COTTFONGT, invcaccasosnciuecnisusonemanreinsnessctincesnsnnennenpeanssauniane +$1,700 
Option 43 — Dual Flexible Disk and Disk Controller . +$2,600 
Option 45 — Mass Storage Interface ..........0.0c000 +$1,500 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
Option A5 — Switzerland 220 V/10 A, 50 Hz 
WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41 
N1 — Service Pian + 9 Months Service ................. +$1,070 
a 


OPTIONAL ACCESSORIES 
4114B/4116B Service Manual Vol |! 
4114B8/4116B Service Manual Vol Ii 
Cal Fixture Loopback Connector — for Host-Port Test 


(RS-232) Order 067-1043-00 ccccrsecccsccsceccsscssesecseccsseceseneseces $17 
Cal Fixture Loop, Loopback Connector — 
TI att is cctaiteeisaieitidciniieainiiasnnsnidnansnibentinninnbenaannenn $13 


Cal Fixture Extender Board — Order 067-1005-00 ..... $300 
Cal Fixture Extender Cable — Order 067-1053-00 ...... $140 
Media, Fiexibie Disk — Order 119-1376-01 ................ $110 


All accessories for the 4116830 are the same as those for 
the 4116B, except for the following: 


Ergonomic Chair — Order 016-0698-00  .........ccseenrseres $600 
Display Stand — Order 016-0717-00 ........ccsccsersseeeresene $750 


OEM terms available on this product. 
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MNARD DISK DRIVE 
FLEXIBLE DISK DRIVE 


TEK 


4925 bual Flexible Disk 
4926 10 Megabyte Hard Disk 


5 '/4-Inch Half-Height Drives 
650 Kbyte Formatted Capacity (4925) 


Media Transportability From 4170 to 4110 
Series Terminals (4925) 


Configurable with 51/4-Inch Winchester Hard 
Disk (4925) 


Easy Integration Through a Standard 
Interface 


Complements 4110 Series Terminals with 
Local Programmability (4926) 


5 1/a-inch Winchester Technology 


10 Megabyte Formatted Capacity (4926) 





The 4925 is a flexible disk drive that supports 


_ compatibility between the 4170 Local Graphics 


Processing Unit and the 4110 Series terminals by 
providing a means of media interchangeability. 
The 4925 enables the 4110 Series terminals to 
accept files generated on the 5‘/-inch flexible 
disks of the 4170. 


The 4925 has dual half-height drives stacked on 
top of each other to minimize space requirements 
while providing as much capacity as possible. 
The drives are the same as those that are 
Standard to the 4170. Dual half-height drives also 
provide back-up to each other. In case of failure 
of one drive, the other remains functional. 


The 4926 is a 10 Mbyte hard disk drive that 
provides mass storage for 4110 Series terminals 
with local programmability. It gives users of 4110 
Series terminals direct local access to large ca- 
pacity mass storage, increasing applications flexi- 
bility and efficiency. The 4926 may also be config- 
ured with two optional flexible disks providing 
even more storage or removable media for 
backup. 


Proven Winchester Technology 

Sealed drive heads on the 4926 and media 
improve reliability and environmental protection, 
and reduce maintenance. Winchester technology 
also allows high capacity that lowers the cost 
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per Mbyte to the user and provides the level of 
local data storage that interactive graphics re- 
quires. Fast access time further improves overall 
system effectiveness. 


Configuration Flexibility 

The disk drives in the 4925 may be configured 
with other Tektronix 5'/4-inch storage devices. 
Since two-wide packaging is used across several 
Tektronix products, these flexible disk drives can 
be housed in the same cabinet as the 4926 
10 Mbyte (Megabyte) hard disk. The resulting 
configuration is the 4926 Option 25. It provides 
packaging economies and built-in back-up media 
for the hard disk so important files can be 
removed. 


The 4926 has 10 Mbytes formatted capacity, and 
additional 10 Mbyte increments can be readily 
added. Each 4926 cabinet can house two drives, 
and the second drive requires no change in the 
unit's power supply, controller, or interface 
hardware. 


The level of terminal operating system in use will 
define the limit to the number of drives 
addressable. 


Interfacing Uses a New Tektronix Standard 

Directly connecting to the intelligent Mass Stor- 
age Interface of the terminal makes interfacing 
simple. The MSIB (Mass Storage Interface Bus) is 
the Tektronix implementation of the popular SCSI 
(Small Computer Systems Interface) specification 
(described in ANSI X3T9.2/82.2). Since the bus 
allows multiple mass storage devices, the 4925 
can easily be added to a system. If another 
device, such as the 4926, is already configured, 
the 4925 uses the same interface with no addi- 
tional cost. The MSIB allows seven controller 
slots, SO even more devices can be added as 
application needs expand, subject to terminal 
operating system limits on device addressability. 


CHARACTERISTICS 
The following characteristics apply to both the 4925 and 4926 
unless otherwise noted. 


Capacity 

4925: Unformatted is 1 Mbyte (500 kbytes each). Formatted is 
654 kbytes (327 kbytes each). 

4926: Unformatted is 12.76 Mbytes. Formatted is 
10.0 Mbytes. 


PERIPHERALS 





Access Times 
4925: Average is 93 ms. Track to Track is 6 ms. 


4926: Average Access Time is 85 ms. Track-to-Track is 3 ms. 
Recording Surfaces — Two/drive, double-sided (4925). 
Recording Format — Double density, 5876 bits/in (4925). 
Track Density — 48/in (4925). 

Average Latency — 8.3 ms (4926). 


Data Transfer Rate 
4925: 100 kbytes/s max burst rate. 


4926: 10.2 kbytes/s max burst rate. 


Error Rates — Recoverable (soft): 1 in 10% bits. Nonrecover- 
able (hard): 1 in 10'2 bits. 

Interfacing — MSIB which is the Tektronix implementation of 
the SCSI described in ANSI document X3T9.2/82.2. 


AC POWER 
Power Requirements — 100 V ac to 125 V ac at 2A; 
180 V ac to 240 V ac at 1 A; 50 to 60 Hz. 


Power Consumption — 140 W max. 


PHYSICAL CHARACTERISTICS 
Dimensions in 
Width 14.5 
Height 5.0 
Depth 17.1 
Weight Ib 
Net 14.0 





INCLUDED ACCESSORIES 
Power cable (161-0066-00); 6.5 ft 2 meter MSIB cable (Mass 
Storage Interface Bus) (012-0037-00); instruction manual. 





ORDERING INFORMATION 
4925 Dual 51/s-Inch Flexible Disk Drive . $2,200 


4926 10 Mbyte Hard Disk ...............200 $4,200 
Option 25 — (4926) Dual 5'/s in Flexible Disk; 

also Field Installable (Kit Number 4926F25) ............. +$1,600 
Option 26 — (4926) Additional 10 Mbyte Hard Disk Drive; 
also Field Installable (Kit Number 4926F26) ............. +$2,200 
a E NC 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
Option A5 — Switzerland 220 V/10 A, 50 Hz 
WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41 
N1 — Service Plan + 9 Months Service .................. +$210 
eee es Se 


OPTIONAL ACCESSORIES 
Remote Power Cable (BNC) — (4925 and 4926) 
Ba a a ae ee ee $23 
Diskettes — Pkg of 10 Order 119-1583-01 .........ssesseee $55 


OEM terms available on these products. 


TEK PERIPHERALS 


Tekt Orv. 4870 


4970/4970P01/4970P02 


Cluster Controller 





IBM SNA/SDLC Compatibility 


The 4970 Cluster Controller with 4970P01 or 
4970P02 Software Provides 3270 Type Data 
Communications 


4970P02 Provides 3270 Full Screen 


Emulation 
2 (ee ee ee ee a ee 


The 4970 Cluster Controller and Companion 
Software Allow Tektronix Graphics Terminal 
Users to Access SNA, Multihost Environ- 
ments 

Communicating to the host like an IBM 3274 or 
3276 Terminal Controller, the 4970 accepts asyn- 
chronous data (at rates up to 19.2 kbps) from as 
many as four Tek asynchronous ASCII terminals 
and converges it to a single synchronous EBCDIC 
data stream transmitted at data rates up to 
9,600 bps. With 4970P02 software Tek terminals 
can be used in 3270 full screen alphanumeric 
applica-tions. 


increased Communications Efficiency 

The 4970 reduces transmission line and port 
costs, since the 4970 system allows Tek graphics 
terminals to operate in a polled environment. 
Higher data rates (up to 9,600 bps) improve 
system response to the user. 


Error Free Graphics 

Network (SNA) error recovery is automatic, and 
since SDLC provides error checking, data integri- 
ty is assured at the link level. 


4970 Key Features 


Microprocessor Driven with Intel 8086 


128 kbyte RAM Memory for Program Storage 
and Buffers. Communications Parameters 
Stored in Battery-Powered CMOS Memory. 


All Electrical Components have Tektronix’ 
Reliability and Service--MTBF (Mean Time 
Between Failures) is 7000 Hours. 


Communication Between the 4970 and Con- 
nected Terminals is Asynchronous ASCIl, 
with Either DC1/DC3 or DTR/CTS Flagging. 


Power Up and Extended Self-Test Programs 


Assure Positive Problem Determination. 
J Ss - See a ee ee) 


The 4970 Cluster Controller and terminals are 
installed and supported as though they were 
3270 devices. Sysgen is the same for the 4970 
and the SNA Physical Unit 2. There is no need for 
teleprocessing software modifications. 


CHARACTERISTICS 
HOST INTERFACE 
Mode — Synchronous. 


Baud Rate — 300bps to 9.6 kbps through synchronous 
modems or in direct connect mode using 4970 clock. 


Code — EBCDIC. 
Link Protocol — SDLC. 


Network Compatibility — SNA Physical Unit (PU) type 2; the 
4970 looks like an IBM 3274 or 3276 to the host. 


Communication Media Supported — Leased line/dial-up. 
TERMINAL SUPPORT 
Mode — Asynchronous. 


Baud Rate — Selectable: 300bps, 1200 bps, 2400 bps, 
4800 bps, 9600 bps and 19.2 kbps. 


Code — ASCII. 

Flagging — DC1/DC3 or CTS/DTR. 
SELF-TEST CAPABILITY 

Power-up — Self-test routine. 


User-initiated — Extended self-test including DCE and DTE 
loopback for fault isolation. 


Stress Test — Maximum/minimum voltage. 


DC 100 TAPE DRIVE 
For protocol program loading and creating back-up tapes. 


CLUSTER 
CONTROLLER 





COMMUNICATIONS PARAMETERS 
Method of Entry — Password-protected monitor port in back 
panel. 
Parameter Volatility — Battery-maintained CMOS maintains 
parameters through power-downs or outages. 
User-Selectable Parameters — Controller address (from C1 
to C9), terminal baud rate, echo, flagging mode, end-of-mes- 
sage (EOM) character, message size, controller S/N (for dial-up 
connection). 
FRONT PANEL INDICATORS 
Port Status — One LED for each terminal. 
Host Status — One LED each for: Carrier Detect (CD), 
T-Data, R-Data, Error. 
Ac Power — On/oft. 
AC POWER 
Power Requirements — 130 W max. 
Line Frequency — 48 Hz to 62 Hz. 
Voltage Fuse — Low Range: 90 V ac to 125 V ac, 2.5A fast 
blow fuse. High Range: 175 V ac to 250 V ac, 1.5 A fast blow 
fuse. 
PHYSICAL CHARACTERISTICS 
Dimensions 


Weight = 





INCLUDED ACCESSORIES 
Power cord (161-0066-00); 12 ft RS-232 modem I/F cable 
(012-0911-00); DTE loopback test adaptor (013-0211-00); 
DCE loopback test adaptor (013-0212-00); instruction sheet; 
user guide. 
I RE 


ORDERING INFORMATION 


4970 Cluster Controller ...........scs0csseees $5,100 
4970P01 SNA/SDLC/3270 Controller 
SO $750 
4970P02 3270 Emulation SNA/SDLC 
COMPONES SOMWALE cerccsssiersccssnsconesescose $1,100 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A5 — Switzeriand 220 V/10 A, 50 Hz 
WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41 
N1 — Service Plan + 9 Months Service .................... +$215 
(RSE ce ae Se SE 
OPTIONAL ACCESSORIES 
Biank DC 100 Tape Cartridge — 
CO 14 DTG OD csestssssecstesessnsccencscsctecncicoseinctarnstosaacsensci $25 
Service Manual 
User Guide 
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The 4110 Series Local Programmability gives 
4110 Series terminals independence from the 
host processor by equipping them with local 
intelligence and processing power. Local Pro- 
grammability supplies the elements needed to 
locally develop and run programs; to access all 
the graphic and alphanumeric features resident in 
the 4110A or 4110B Series firmware; and to 
control peripherals connected to the terminal. 


The package consists of a disk-based CP/M-86 
operating system, FORTRAN-86 compiler or 
ASM-86 macro assembler, utility programs and a 
library of DTI (Direct Terminal Interface) subrou- 
tines. Optionally, a local version of Tektronix’ 
PLOT 10 IGL (Interactive Graphics Library is also 
available 
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Distributed Processing for Graphics 
Applications 

Local Programmability has the capability to run 
entire programs locally. Since some applications 
may require the computational capabilities or 
data base management of a mainframe comput- 
er, the terminal also can be used on a stand-alone 
basis for the pre-and post-processing of graphics 
information. 


By promoting more efficient use of the host 
system, Local Programmability cuts costly host- 
connect and host CPU time. The host is freed to 
do the processing for which it is best suited, while 
terminal-based processing yields faster response 
time and increased user productivity. Distributed 
processing also frees the host to support more 
terminals. 


Even if a host computer is unavailable, Local 
Programmability enables the terminal to be used 
as a Stand-alone unit to run or develop programs 
Many applications in mapping, CAD/CAM, data 
analysis and graphing can be written and run 
locally on a 4110B Series terminal without host 
support. 


Local Access to Terminal-Resident Graphics 
Functions 

The DTI is a library of FORTRAN-callable subrou- 
tines that correspond directly to each of the 
terminal's functions. DTl affords a quick and 
efficient path to the terminal's firmware while 
occupying a minimum of memory (5 kbytes to 
25 kbytes). Object code for the entire DTI library 
requires only 60 kbytes of disk space, freeing 
mass storage for other system and application 
programs 


The DTI enables the FORTRAN programmer to 
exercise all 4110A or 4110B Series features by 
calling the appropriate DT| subroutines. While 
each 4110A or 4110B Series terminal provides 
Capabilities unique to its display type such as 
color raster, monochrome raster or DVST, signifi- 
cant graphics features common to all include 
local picture segments and a scrollable dialog 
area. 


Local IGL 

A local version of Tektronix’ PLOT 10 IGL is 
available to 4110A or 4110B Series terminals via 
Local Programmability. Existing host programs 
that call IGL routines can be run locally on 4110A 
or 4110B Series terminals. The user simply 
downloads the program source file to the termi- 
nal, compiles the program and links it with the 
Local IGL 


Local IGL also allows software designers to de- 
velop application programs on a 4110A or 4110B 
terminal, which can be run with other Tektronix 
terminals (such as the 4010 or 4020 Series). After 
an application is written on a 4110A or 4110B 
Series terminal, it is uploaded to the host, com- 
piled and linked to the host-resident IGL, which 
contains the 4010/4020 terminal device drivers 


Local IGL provides the flexibility to choose where 
to run an application without modifying the appli- 
cation program i.e. most efficiently on the host, 
the terminal or a combination of the two. 


Based on SIGGRAPH's proposed core system of 
computer graphics standards, Local IGL consists 
of a Primary Command Set, which contains the 
fundamental routines needed to do graphics. 
Other modules include advanced features such 
as Two-Dimensional Graphic Text Composition 
and Emulation and Three-Dimensional Graphics. 
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CP/M-86 


TERMINAL FIRMWARE 


COMPILED FORTRAN 
PROGRAM 
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SYSTEM 
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Relationship of Local Programmability Software 


FORTRAN-86 Program Development 
FORTRAN-86 is the best available local version of 
FORTRAN, the most commonly used and popular 
programming language for graphics. Programs 
may also be developed using a standard assem- 
bler (ASM-86) or a macro assembler (ASM-86). 


FORTRAN-86 is a superset of the FORTRAN 77 
subset defined by the ANSI (American National 
Standards Institute). Most existing FORTRAN pro- 
grams can be compiled and run under 
FORTRAN-86 with little or no modification, thus 
preserving the user's software investment. 


FORTRAN-86 takes advantage of the 8087 nu- 
meric co-processor, which performs floating point 
operations. By complementing the terminal's 
8086 CPU, the 8087 yields execution speeds 
which exceed those of many minicomputers and 
much faster than possible with the 8086 alone. 


CP/M-86 For System Growth, Software 
Compatibility 

The industry-standard CP/M-86 operating system 
gives the Local Programmability unit extreme lati- 
tude in system growth and extreme breadth in 
Tektronix and third-party software. 


CP/M-86 is designed for single-user, single-task 
environments, but Tek's unique implementation of 
CP/M-86 allows it to reside as a single-task sys- 
tem within a multitasking environment, sharing the 
8086 with standard terminal firmware functions 
CP/M-86 allows the user to create and manipulate 
files, manage disk storage, control peripherals 
and execute programs. It also gives the user ac- 
cess to a broad range of existent CP/M-86-based 
software. 


Standard CP/M-86 utilities are supplemented by 
Tektronix-developed programs, including BATCH, 
HOST and SPOOL. BATCH allows unattended ex- 
ecution of complex sequences. HOST allows the 
user to transmit a file from the terminal to the host 
system (uploading) or receive data from the host 
and write it to a file on the terminal (downloading). 
SPOOL maximizes terminal operations by simulta- 
neously allowing files to be sent to a host or pe- 
ripheral while the terminal performs other 
functions. 


LOCAL 
PROGRAMMABILITY 


Series-Wide Compatibility 

Local Programmability will run on all 4110A or 
4110B Series terminals, the 4115B terminal, and 
on earlier 4110 Series terminals that have been 
field-upgraded to “A” version status. The recom- 
mended system configuration includes a mini- 
mum of 256 kbytes of RAM. The user can expand 
local memory up to a total of 672 kbytes on the 
4113A or 4113B, 800 kbytes on a 4114A or 4114B, 
4116A or 4116B, or 4115B and up to 500 kbytes 
on the 4112A or 4112B. 


For program development the terminal needs two 
functional disk drives. This functionality can be 
provided by selecting either one flexible disk 
drive with “M-Disk" capability (for 4112A or 
4112B); two flexible disk drives; or one flexible 
disk drive and one Winchester disk drive. Each 
eight inch flexible disk provides up to 494 kbytes 
of file storage. The Winchester drive contains a 
nonremovable hard disk that is five to fourteen 
inches in diameter and stores up to 10 Mbytes of 
data. 


Optimization of Terminal-Resident Graphics 
Capabilities 

Local Programmability provides all the elements 
necessary to fully develop and run programs on 
4110A or 4110B Series terminals. 


PLOT 10 IGL offers a rich set of graphics tools, 
while the DTI gives the user control of the termi- 
nal’s firmware. Local Programmability has been 
specifically designed to fully optimize the graph- 
ics capabilities of the 4110A or 4110B Series 
Computer Display Terminals. 


CHARACTERISTICS 


GENERAL INFORMATION 
Memory Requirements — 256 kbytes. 


Equipment Requirements — 4110A or 4110B Series comput- 
er display terminal. Dual disk functionality provided by any of 
the following: Dual Floppy Disk Drives, Floppy Disk and Win- 
chester Drive, Dual Winchester Drives, Single Floppy Drive and 
M-Drive Program. Program execution requires at least a single 
disk drive and sufficient memory to run the program. 


(DS 55S = “sa = SS SS eet 
ORDERING INFORMATION 

Note: Prices are approximate depending on 

options. 

4100P01 CP/M-86 w/DTI & FORTRAN; 

SEA CORD sssicccssnnccianccnsmanniicinnnmn $1,000 

4100P02 CP/M-86 Assemblers 

S* EPR, GRO: scvescscseosasseunsnnsctsssnansseneviess $1,000 

4100P11 CP/M-86 FORTRAN (intel 

FORTRAN-86); S*L*R, QRO ......ceseeeennes $500 

4100P12 CP/M-86 Assemblers (Intel 

FORTRAN-86), S*L°R, QRO .......ssceeeees $500 


A variety of offerings and options are available. Please contact 
your nearest Tektronix sales office for complete information. 
ON SE et TA TT 


Tektronix offers user-training classes on Local Programm- 
ability. For further information, contact the Customer Training 
Registrar at (503) 685-3808 or your nearest Tektronix sales 
office. 
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GATE ARRAY 
LAYOUT SYSTEM 


TE 


MERLYN-G 


Automatic Placement and Routing 





Array Style and Technology 
independent 

Highly Transportable 

Expandable Capacity (100-10,000 Gates) 


Automatic Connectivity and Design Rule 
Verification 


interactive Graphical Layout Editors 





Automated Gate Array Layout 

MERLYN-G is a fully automated physical layout 
system for personalizing gate arrays. It automati- 
cally performs all of the layout functions such as 
cell/macro placement, routing, and wire path 
optimization using sophisticated state-of-the-art 
algorithms. Additionally, MERLYN-G has graphical 
editing facilities that allow the designer to 
interactively modify the layout. 


MERLYN-G provides a variety of benefits to the 
gate array designer including: 
¢ Rapid Turn-Around of Designs 


* Consistent Application of Design Rules 


e Support for new array styles and 
technologies 


¢ Strong technical support, maintenance, 
and ongoing enhancements 


Array Personalization Process 

MERLYN-G uses a reference data base to store 
individual cell/macro descriptions and the general 
array specifications. The actual array personaliza- 
tion information (i.e., circuit specification) is en- 
tered as a free-format text file. The file can be 
automatically generated from a commercially 
available schematic capture system, or it can be 
created manually with a text editor. The 
MERLYN-G PREPROCESSOR combines the cir- 
cuit specification with the relevant reference in- 
formation to produce a machine-readable design 
file which can be manipulated by MERLYN-G. 


MERLYN-G calculates a suitable placement for 
the cells used in the array, and then routes the 
interconnection wiring. Multiphase placement and 
routing strategies are used to produce the best 
possible layout. After layout, MERLYN-G gener- 
ates checkplots, descriptive reports, and data 
files compatible with major manufacturing sys- 
tems (e.g., CALMA, etc.). 


Fully Automatic Placement and Routing 

The MERLYN-G layout system is truly an automat- 
ic system. As long as a design does not exceed 
the autoroutable cell utilization limit (typically 
70%-85% for an average array), no designer 
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CIRCUIT 
SPECIFICATION 





intervention in the layout process is required. 
Available cell utilization can be increased to 
greater than 90% when interactive editing tech- 
niques are used (depending on the complexity of 
the circuit). 


Array Style and Technology Independance 
MERLYN-G has a proven track record in laying 
out the major array technologies (including 
CMOS, ECL, IPL, STL, etc.) It supports almost any 
array topology using any set of design rules. 
Further, VR actively maintains active technical 
liaison with the major array vendors to ensure that 
MERLYN-G will continue to support the latest 
technology. 


Highly Transportable 

The MERLYN-G system is a highly transportable 
system written in ANSI standard FORTRAN 66. 
Both object and source code (United States only) 
licenses are available. The system is currently 
installed and running on superminis (DEC/VAX, 
HARRIS, PRIME) as well as mainframes (IBM, 
NAS, Amdahl). 


Expandable Capacity (100 to 10,000 Gates) 
The MERLYN-G system has a modular 
configurable architecture that allows the designer 
to expand the capabilities of his system in step 
with his needs and expanding computer power. 
This feature protects your investment in layout 
tools by ensuring that they will always match the 
task to be done and the available computing 
power. 


amy 
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ARRAY 
REFERENCE 
DATABASE 


MANUFACTURING 
DATA 


Automatic Connectivity and Design Rule 
Verification 

MERLYN-G has special facilities for verifying net 
connectivity and testing for shorts or design rule 
violations. They can be executed as part of the 
automatic layout sequence or as part of the 
interactive graphical editing procedures. 


Extensive Support and User Training 
MERLYN-G training is performed at the user's site 
and includes formal classroom instruction, dem- 
onstration exercises, and hands-on assistance 
with the user's Own design problems. Optional 
sustaining technical support is available including 
periodic system updates as well as access to 
VR's customer support staff. 


System Environment 
The MERLYN-G system currently runs in a variety 
of hardware and operating system environments. 
The following specifications describe the required 
operating environment. 


eS FORTRAN 66 
PHYSICAL MEMORY .................6.. 2 Mb minimum 
OPERATING SYSTEN ............ Virtual (4 to 12 Mb) 
DISK GCAPAGNY csamacnecnscon 140 Mb or more 
CODE TRANSFER vicissccesisasssesseeres Magnetic Tape 
GRAPHICS TERMINALS ..........0.000000008 Tektronix 
PLOTTERS. ccssssccssssss Versatek, Nicolet, Tektronix 


Zeta, Gerber, etc. 
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Specification Capture 

The MERLYN-G circuit specification contains the cell/macro list and net list 
of a given personalization. This information can be captured automatically 
from a schematic capture system or logic simulator, or it can be generated 
manually. 
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Placement 

MERLYN-G has a variety of tools to perform cell/macro placement and 
placement improvement functions. There are initial placers, automatic 
placement improvement tools, and interactive graphical placement editors. 
MERLYN-G placers initially locate cells/macros on the array and then 
rearrange their locations to enhance routing completion. 


lf you would like further information about the MERLYN-G gate array layout 
system as it applies to your particular design needs, please call VR 
Information systems (a wholly owned subsidiary of Tektronix, Inc.) 
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Routing 
MERLYN-G has a variety of routing systems to accomodate various array 
styles. The BASIC CHANNEL ROUTER is used to route simple row/column 
style arrays. The ADVANCED CHANNEL ROUTER routes complex arrays 
with intersecting channels. Also, there are special routing tools for particular- 
ly difficult probems, including the MAZE ROUTER for barrier strewn 
topologies and the RIPUP AND RETRY ROUTER for isolated nodes. 
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Interactive Editing 

MERLYN-G has dynamic on-line layout editing facilities for both placement 
and wiring. A GRAPHICAL PLACEMENT EDITOR allows the designer to 
interactively modify placement, and A GRAPHICAL WIRE EDITOR allows the 
designer to interactively modify wiring. 


For further information about the MERLYN-G gate array layout system as it 
applies to your particular design needs, please contact VR Information 
systems (a wholly owned subsidiary of Tektronix, Inc.) 


VR Information Systems, Inc. 
5818 Balcones Drive 

Austin, Texas 78731 

Phone: (512) 458-8131 

TLX: 910-874-2052 


115 


G) 
D 
> 
U 
x 
Oo 
7) 
2 
7 
= 
> 
D 
m 





GRAPHICS 
SOFTWARE 


TE 


GRAPHICS SOFTWARE 

Tektronix has been setting graphics standards for 
over a decade. Our new products reflect the 
implementation of the evolving international stan- 
dards and the concepts that underlie those 
standards—software portability and device inde- 
pendence. The goal is to protect your software 
investment and provide a hardware growth path, 
and Tek software is designed to meet your 
changing needs. 


Tektronix offers PLOT 10 products to make that 
goal a reality. PLOT 10 software takes advantage 
of the graphic capabilities of the 4010, 4020, 4110 
and the new 4100 Series Computer Display Termi- 
nals together with our plotters and color copiers. 
It includes tools that perform basic graphic func- 
tions, create sophisticated applications employ- 
ing many graphics concepts and graph making 
for report generation. 


PLOT 10 consists of five software libraries, each 
optimized for different graphics applications: Ter- 
minal Control System, Interactive Graphics Li- 
brary, Easy Graphing Il and the latest offerings, 
PLOT 10 Graphical Kernel System and PLOT 10 
Vector/Raster utility. 


PLOT 10 Terminal Control System 

TCS contains the basic building blocks for graph- 
ics operations for all levels of sophistication on 
Tektronix DVST terminals, the 4105 color terminal 
and 4660 series plotters. This library of FORTRAN 
lV subroutines allows system-independent graph- 
ics programming. The experienced programmer 
can work at the terminal level to develop new 
applications or interface to existing programs. At 
the same time, the more casual user can work 
easily at the conceptual level to create quality 
graphics. 


PLOT 10 Interactive Graphics Library 

PLOT 10 IGL is Tektronix version of the 
SIGGRAPH Core package. IGL is a host and 
device independent library of routines for graph- 
ics and text interaction in two or three dimension- 
al space. IGL is feature matched to the intelli- 
gence and local processing power of 4100 series 
terminals. Both local and host picture segment 
processing is supported, offering upward and 
downward application compatibility across 
Tektronix terminal product lines. 


PLOT 10 Easy Graphing II 

Easy Graphing Il has a straight-forward English 
language command structure that offers the non- 
programmer a wide range of graphing functions 
in engineering and business environments. Pro- 
grammers can also use the product to design 
customized graphical displays for their unique 
data handling requirements. Easy Graphing Il 
features low-cost operation with high-quality 
graphing for reports or group presentation. 


116 


PLOT 10 Graphical Kernel System 

PLOT 10 GKS is a full implementation of ISO and 
ANSI's proposed international standard, the 
Graphical Kernel System (GKS) Level 2B. To the 
experienced graphics programmer, PLOT 10 GKS 
is a natural evolution of tools that requires only an 
orientation experience. To the new programmer, it 
supplies all the tools needed to manipulate 
graphic segments, software text fonts, standard 
digitizing input functions and multiple windows 
and viewports. 


Implemented as a library of ANS] FORTRAN ‘77 
graphics subroutines, PLOT 10 GKS is a develop- 
ment tool an applications programmer can use to 
create graphics programs without regard for op- 
erating system or device specifics. PLOT 10 GKS 
is a high level graphics application development 
tool that describes graphics operations generally 
while working in a recognized standard syntax (a 
specified set of subroutine call names). This 
improves programmer productivity while it pro- 
vides source code portability. The standardized 
calling conventions make it possible to transport 
programs across a wide spectrum of computer 
operating systems. 


GKS incorporates the concept of multiple 
workstations by supporting a Window/Viewport 
on each workstation. Then each workstation (de- 
fined as an active display or input device) can 
have its own “bundle” of display attributes such 
as linestyle, line color or character geometry, set 
to take advantage of specific device characteris- 
tics. The application program can dynamically 
assign input and output devices without having to 
reset display attributes. 


PLOT 10 Vector/Raster Utility 

PLOT 10 Vector/Raster Utility is a FORTRAN 
software package designed to run on DEC VAX 
VMS systems. This product provides the ability to 
produce a picture utilizing the full 150 dpi resolu- 
tion of the 4691 color copier. 


The PLOT 10 VRU package may accept picture 
files from non-PLOT 10 software packages via a 
straight foreward disk file format. However, PLOT 
10 IGL now has a device driver which will produce 
a picture file tuned especially for the VRU pack- 
age. Compose your images interactively with 
PLOT 10 IGL on any Tektronix interactive graph- 
ics terminal and print them in full color and high 
resolution on a Tektronix 4691 color copier. 


Peripheral Support for Device-Independent 
Graphics 

PLOT 10 products are packaged with device 
drivers for graphics hardware products; applica- 
tions can be written without concern for the 
physical attributes of a device because the spe- 
cifics reside in these device-dependent software 
modules. Many non-Tektronix products are adver- 
tising PLOT 10 compatibility; a special driver may 
not even be needed. PLOT 10 GKS includes 
drivers for Tektronix terminals, plotters and digitiz- 
ing tablets. In addition, a device driver model and 
its documentation are provided offering the pro- 
fessional programmer a tool to develop drivers for 
non-Tek devices. PLOT 10 IGL also includes a full 
complement of device drivers to support the 
entire 4100 line. 


Software Portability 

Portability has always been the ultimate goal of 
the graphics standards efforts. Now it is not only 
possible to transport applications to a variety of 
host computers, but it is also possible to move 
applications to workstations using local program- 
mability. Implementations of PLOT 10 TCS (the 
Terminal Control System that provides the basic 
graphics building blocks) PLOT 10 IGL and Easy 
Graphing Il (a graphing package based on En- 
glish language commands) are available locally 
on 4100 series units. Recently announced options 
add advanced capabilities to the local version of 
IGL including line smoothing and 3-D graphics 
routines providing the power of mainframes com- 
puter graphics with the benefits of local program- 
mability. An important feature of local program- 
mability means enhanced interactivity at local 
processor speed rather than data communication 
line rates. 


Existing applications on the host can be 
downloaded and run locally, thereby increasing 
interactivity and saving storage costs. 


Software Support 

When you buy Tektronix software, you are also 
investing in the people and services behind the 
product. A Software Subscription Service (SSS) 
provides current releases of Tek licensed soft- 
ware products, updates to the documentation, 
along with additional information on. applications 
and enhancements. The Technical Assistance 
Services (TAS) are designed to supplement your 
own resources and to provide training as well as 
short-term consulting during your software imple- 
mentation. These combined programs help you 
get maximum benefit from your Tektronix soft- 
ware products. 


Product overviews and specification data follows. 
We invite you to ask your local Tektronix Sales 
Engineer for a demonstration. Or, simply indicate 
your interest on the enclosed reply card. 





TEK SOFTWARE 


PLOT 10 


Graphics Software Library 

PLOT 10 products provide tools for easy use of the graphic and alphanumer- 
ic Capabilities of Tektronix terminals including the 4100, 4110 and 4010 Series 
terminals, 4006-1, 4025A and 4027A Color Display. 


PLOT 10 is the world's leading commercial graphics library. Versatile, modu- 
lar, and fully documented, it lets you start with only the code you need to do 
your job, then expand with modules and utilities to develop more sophisticat- 
ed or specialized applications. PLOT 10 builds to high-level, “cookbook” solu- 
tions such as English-like commands for business applications and other 
nonprogrammer environments. 


DIFFERENCE SPECTRUM 


Pare 70 tog 


PLOT 10 Includes the Following Packages 

TCS (Terminal Control System) 

A composite of FORTRAN IV subroutines, TCS contains the basic building 
blocks for all graphic operations. Anything that can be displayed graphically 
can be managed by TCS. Its proven uses range from simple business 
graphs and forecast diagrams to contour maps of electron densities, interac- 
tive design of electrical circuit boards, and complex architectural renderings. 
Several sets of graphs and data can be displayed on-screen at once by 
using the system's windowing functions, or graphs can be superimposed in 
the same screen area. It permits modular as well as system independent 
programming, and supports such basic graphic functions as windowing, clip- 
ping and rotation for DVST terminals and 4660 Series plotters. 


Plotter Utility Routines 

These routines link your data base, terminal, TCS and Tektronix 4660 Series 
plotters to enable easy, powerful command of multicolored graphs, charts, 
maps and renderings. Digitizing is just as versatile by using the built-in 
joystick. 














Advanced Graphing II Package 

Versatile Terminal Control System software to graph your data using a pow- 
erful set of FORTRAN IV subroutines. AG-Il combines simplicity of use with 
highly flexible subroutines to let a programmer tailor the size, shape and for- 
mat of graphs, by specifying more than 40 graphic elements. AG-ll is as 
much a boon to the new user as to the expert. By using the system's built-in 
default determinations, you can supply as few as two subroutine calls to 
produce a full-screen graph properly scaled and annotated. 




















Easy Graphing Il 

A straight forward English language — structure that gives the non- 
programmer wide-ranging command of graphics in business and engineering 
decision-making tasks. For those with programming experience, commands 
are provided to call user-written subroutines for customized graphical dis- 
plays or for unique data handling requirements. The standard PLOT 10 Easy 
Graphing Il package offers support for up to six curves or shaded bar charts, 
line graphs with special symbols and dashed lines, legends, titles, grids, hard 
copy, plotter control, and much more. 


Vector/Raster Utility 

The PLOT 10 VRU (Vector/Raster Utility) (4000P50) is a FORTRAN software , | | 
package designed to run on VAX VMS systems. The package consists of a , ee 
Rasterizer program and an Output Spooler program. 
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Pictures can be generated by PLOT 10 IGL (Interactive Graphics Library), 
PLOT 10 GKS (Graphical Kernel System) or any other program that produces 
an input file compatible with the VRU. The VRU Users Manual includes infor- 
mation on input file format requirements. 





Since VRU is color oriented, even monochrome terminals can produce a high 
resolution, full-color display on a 4691. Any IGL or GKS generated picture 


(including panels, text and 3D) can be rasterized and displayed on a 4691. if 
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TEK Soerwane 


. Graphical Kernel System 
Zooming and Transformations The PLOT 10 Graphical Kernel System (4000P70) is a FORTRAN ‘77 imple- 
mentation of GKS at level 2B. GKS is the first international standard for 
computer graphics with language binding to FORTRAN '77. An application 
written for one version of GKS will run on any other of the same or higher 
level. GKS is device independent using device drivers to adapt to the dis- 
play at hand. Colored lines, panels, multiple text fonts and graphic seg- 
ments are included in PLOT 10 GKS. Each display surface, or workstation 
to GKS, may have its own set of attribute bundles. A programmer will find 
it easier to produce applications requiring interaction with separate win- 
dows and viewports with the tools in GKS. A metafile concept is included 
for storage and retrieval of drawings in a device independent manner. New 
2-D applications will benefit from the strong engineering of this product, 
designed to meet the specifications of the first international graphics 


CALL LOCATE standard. 
CALL WINDOW 


CALL VuPORT interactive Graphics Library 

IGL is a uniquely modular system of I/O, device drivers, primary commands 
and advanced feature support that lets the user move at will among any 
Tektronix display devices or technology. The structure of PLOT 10 Interac- 
tive Graphics Library follows the concepts suggested in the 
ACM/SIGGRAPH study on a core standard for computer graphics. Ad- 
vanced options such as Line Smoothing, Color Panel Support, Graphics 
Text Composer, Segments and 3-D graphics may be added. Device drivers 
are included in PLOT 10 IGL for 4010, 4020, and 4100 Series terminals and 
4660 Series plotters. A model device driver is also included for adaptation 
to non-Tek displays. 


World Space Viewport 


Subsets of PLOT 10 IGL features may be generated from our standard 
configurations to better match specific application requirements. Host com- 
puter and display device independance attributes of PLOT 10 IGL make it 
an excellent choice for 3-D graphics applications. 


Local or Host 

PLOT 10 GKS is available in ANSI FORTRAN '77 source form. PLOT 10 
TCS, PLOT 10 Easy Graphing Il and PLOT 10 IGL are available in FORTRAN 
source form for host mainframe computers or in object code form to run on 
4100 Series terminals with CP/M-86. 


Raa ee SRS SE LE SS 
LOGIC DESIGN AND MAINTENANCE ORDERING INFORMATION 

Note: Prices are approximate depending on options. 

“A” Series, Matching Software for DVST Terminals. 


SHYVMLIOS SOIHdVYD 


14 


a! 4010A01 — PLOT 10 Terminal Control System .......ccccssssssssssesssseesssssersensnseesssnsssssonsessee $1,900 

ces 4010A02 — PLOT 10 Advanced Graphing II ..........ssssesssssessesssseesensssnssssssessrssesssssssseses $2,200 

an 4010A04 — PLOT 10 Preview Routines for CalComp Plotters .......ssssessssesnesssneenesnssnsnaneees $550 

ce 4010A05 — PLOT 10 Character Generation System .......sssssssssrssessesesssesesscsesessesnsenseers $250 

sas 4010A06 — PLOT 10 Graphic Tablet Utility ROUtINS ..........cs:scssssssesesscseserseressessnerersereeeres $220 
4010A10 — PLOT 10 Terminal Control System, implementation 

FOr FE A TSO siaccissiesuntassuiniavesuscsisisiniacimiiinsiaaescceeiniisiinnicmenatasenmcceniamneininineaeniatinit $2,200 

uae WaT il, aes bs 4010A14 — PLOT 10 Intelligent Graphics Enhancement ROUutines ......sssssssssssssreseseenses $385 

ROTGATE <= PLOT 10 TCG, BOG ccssicnscnsssessesnssssjnetassssrcassnsacscrensscicsamnansisnsinegleaiantaiite $500 

GOBDAG1 — PLOT 10 UUIRY PROURUIOO ssscsnsisissssscsccssiscanrsiessccaniinceiesniapeanssaiisvsibmbnciniiat $460 

AGESADI — PLOT 10 LUE) PROURUIOD sicsasnicinsccnissnsincaisidenssicesasiicscnsatnkscssaicunsaheniasosmedeniess $750 


“B” Series, Office Machine Simplicity for Producing the Most Popular 
Formats in Graphing. 





GQ 1GMOS <= PLOT 10 Emmy: Grmtiiig  seccccsssnsisisinicncccncsinsssseneasnnseansennnibncesnenciiniamansinns $2,600 
“C” Series, The Graphic Standard in Device Independence. 
oe - 4010C01 — PLOT 10 Interactive Graphics Library .......:sssscsssesssessscsseesnesseesseeeee $4,000-$17,000 
GRAPHICS TEXT COMPOSER 4010C02 — PLOT 10 Preview ROUtiMes ......ccccsvsssusesssssessvessesenesssessnecsneecneesuscsnecsenecenscsvers® $1,000 
Many quality character fonts ‘i _— ss 

English Math Cartographic Color Rasterizing Software 

-— ' 4000P50 — PLOT 10 Vector/Raster Utility ............ccsssssesssscsssessseessceneesesseeseecsenssesenssensens $3,000 
Tektronix . Hato “International Standard” 
Informatic l' a gt || 4000P70 — PLOT 10 Graphical Kernel System .....ccssssssssssssssssssssesecesnssseesesssssseeessenssesseee $8,000 
Display Js _ 


Tektronix offers user training classes on PLOT 10 IGL. For further information, contact the 
Customer Training Registrar at (503) 685-3808, or your nearest Tektronix office. 


ee murepean & Latin American PLOT 10 GKS classes begin June 1984. 
‘Allegro | fee | | fe ; 
IT 9 (Senor, mire  Piele Borgange 
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TEK 


PLOT 50 


Graphics Software Library 

PLOT 50 software supports the 4050 Series Desktop Computers. The PLOT 
50 software provides flexible, interactive programs that aid the user in sci- 
entific, engineering and management applications through easy-to-use high 
quality graphics. 


Tektronix has developed an extensive library of software to assist users 
with their multiple applications. : 


MicroPERT 2 - Project Management 


This (tape or disk based) software package represents an innovative ap- 
proach to understanding changes in complex projects. PERT and CPM 
(Critical Path Method) techniques are employed as well as many options 
for graphic reports, responsibility coding and resource utilization and 
management. 


Project managers can obtain faster turn-around when making project 
changes and graphically understanding the results of those changes. 


Interactive Digitizing 

This sophisticated software package is intended for users in “production’” 
digitizing environments. Users can quickly create and edit digitized files for 
analysis and processing. The software is tablet menu driven with assisting 
prompts on-screen to guide users through basic operations. 


Users can quickly manipulate objects (points, polygons, lines, text, sym- 
bols) and modify objects (insert, move, delete). Flexible routines exist for 
users to attach a rich amount of attribute data to digitized objects. Symbol 
creation, reference grids, user-defined object names and attributes, length, 
area, and centroid calculations are but a few of the many features 
available. 


Picture Composition and Document Preparation 

Picture Composition allows the user to create simple or complex illustra- 
tions without being a programming expert. The Document Preparation Soft- 
ware is a powerful text formatting package, especially useful for creating 
and editing large, technical documents. Together, Picture Composition and 
Document Preparation provide unusual power for creating technical docu- 
ments, including composition and graphics. 


Statistics 

The Tektronix statistics library contains the very latest and the traditional 
methods employed for Tests and Distributions, Analysis of Variance, Multi- 
ple Regressions, and Nonlinear Estimations. This well-rounded portfolio in- 
cludes a special user interface and exploratory graphs to aid in faster anal- 
ysis and understanding. The Statistics Software in available in separate 
volumes or at discount as a Library. 





Project Management 


Digitizing 





GRAPHICS 
SOFTWARE 


Technical Data Representation 

To assist managers in creating presentation quality graphs, a number of 
various software packages are available. Easy Graphing provides simple 
methods of constructing line, pie, and bar charts. Presentation Aids assists 
users in creating management style graphs directly on overhead projector 
film (included with the software package). 


At the heart of the software library is Tektronix graphics; more kinds of 
interactive graphics and more meaningful graphics than any competitive 
software on the market. Access to information is of little value if the keys to 
understanding and communicating are not there, too. PLOT 50 supports 
the unequalled graphics capability of the 4050 Series. 


The displays are not only sharper — they're more complete, too, with fea- 
tures like automatically labeled data points. Or the capability to easily trans- 
form the same data into different kinds of graphs. 


ORDERING INFORMATION 


ROSDAGT States VOT (GMOS) scessericcssssensensccacccssassssasincscincsssuccesiscecsssneniteectintinianiniaemanines $250 
GOBOAGR StGuStics VOI 2 (ROG) sasissinciicciisitcicscsscsinicccseassccccccnisiccccipnaecnatsuatatntehiciebinnnicieianiste $250 
SOBGADS SWAUSUCS VOUS (ROO) seicicsscstencssitsnrsntimatitconiconemonin sanenenebinatasanetiGineeneinenis $250 
eS eT $250 
SP CNET I Se stiiscitsnistsdinsreisatipntaemnreniensnaneprrmmamnctasnncesenmnnteessiiniisiiiiitiiiliiiiidisiatiapiiithdenaaaiiiaas $250 
SOCGAGS CeCe CIN. cccssicscsrcsemsisecessncesrisemsssctensansnsnesissasstetiissiaiibnabiinaasonmniaaes $250 
QOD AGT CHOI PUG sscscssnssseissssssesceressinssascenicineassouapansiesisensacagaisiseseieiseueainahesiacaaesgnapuneaniiies $250 
MOSGAGS Caneel: DIRGIG  cssensisscssscessnescissseanserccatacarectaaaiaaaninsasdcesanivinnininsiainnnisnctiacidiaiaaiaes $250 
SOGCAGS Business Pinning Ariglysie VOU 1 ssssccscsssisccisscsscensscsccccconanssasensanencscentonsenossovenessevs $800 
ABGGATS Sitastes Vol 4 RO) scccessscccccsssensicncscnssistcsnreconensinennenes cenieceaeaiiaaaumauiiaateaiii $250 
4050A11 Business Planning Analysis Vol 2 (tape) .......:cccccssssescssssssssesessseseseeseccesserensenceeens $995 
4050A12 Business Planning Analysis Vol 2 (GiSk) .......:ssssssssessssssrsessessesersssessesseeessesenscesens $995 
a ee $750 
BOBCATS PAG LINGIY siscetctnicnceveiscsnecescctisicsncssceasccccseputcansasverenepeabnbabetariseuninaimiitiaianeiaibin $400 
QDEGATE SCUING LNW ONY scsscsicisccccctsssscteanxcanicsctethaiansitsneatintbiteiannaneiemnnnecinniannmsinnionins $1,000 
SOGGA TS FYGOOr Ore AGE ON caccepsrascnntenecasccsteteneccnesntemnnsnneinineenscnersminrsnnsnonencenenetennen $900 
4050A17 MicroPert 2 - Project Management (tape) ........csssssccseersnreeescesenseeeessesneeeseensene $1,000 
4050B01 Modeling and Reporting System .........sssessssssessensssesssnessssesesssessesseesseeseseeeseees $2,400 
COST CRB CRG | sissccasccssissinecscaccsssasarcncassescacseraserenintstececastsbansaaabaneietaisesnaseabnidasiates $310 
4050002 Statistics: Tests & DistriDUtions (GiSk) ........sccsscsesscessseesesssesssenssenessscenseneeeseneseesees $300 
4050D03 Statistics: Analysis Of Variance (GiSk) ..........scsssssersesssersssssceserseesestecesereneeseseees $300 
4050D04 Statistics: Multiple Linear Repressions (GiSk) ............sccsssseseseeesesesessennscennreneennenees $300 
4050D05 Statistics: Nonlinear Estimations (Gisk) ............ccscscccccsscsseceeeeseeeesreeesesensseneceenecenens $300 
ROGSEDOS Piotire: GOMBOBIION  cecvseccssasisvssvesnssvcescuscamvorsactineissteseaiiotiisenbigsasiquiisaelinaseniananion $500 
QOGEIIGT WRONG DARING acccsnsssserpecsarsusccccrscsacseansssssccainascadcineemansibenamnssnansasaaanninenieeniaes $400 
4054D08 2-D Drafting (software OMly) .........s004 sccceaeasibianisaakiaaaaessaencthadnaeasomenanonnamnettiies $4,000 
AOGRO TG: DGCKRTIO PLOT GRIT ta ccsnssssacintatenieccesinnnttteenesnensieeennenssineemiennnnnnietinnnianmnnntineninenen $300 
4050011 MicroPert 2 - Project Management (GiSk) ..........ccsssssssseessssneensesseeneneecersereeeeses $1,000 
GOGO TS SIASIOG CAO CGR) css vveccccnesncenceconsscocsernanveveuvanrtsewubinssciavessivnisiadintiessiianunteaioninh $900 
AGEAO 1S Z-OT ATG SyQtlG cscocenscsnssvsssnssrarcocviesscnaniarscesiarsinssecstsisisabtaniiiaenemniatiininbanins $29,950 


ALUM [NUM 
PLATTER 


4909 RELATIONSHIP OF HEAD, PLATTER, AND CONTAMINANTS 


Picture Composition 


Statistics 
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PLOT 50 2-p Drafting 


PLOT 50 2-D Drafting is a state-of-the art automated drafting system 
providing significant productivity gains in creating and maintaining engineer- 
ing drawings. Two-Dimensional (2-D) Drafting is designed to comply with 
current U.S. and International standards and takes advantage of the optional 
Color Enhanced Dynamic Graphics to present the best in Desktop Drafting. 


INTERACTIVITY IS KEY 

Only Tektronix offers the 4054A Desktop Computer with a 19-inch high- 
resolution screen and Color Enhanced Dynamic Graphics for easy viewing. 
With dynamic graphics, the user can move text and symbols anywhere in 
the drawing in realtime. 2-D Drafting prompts casual users and incorporates 
many defaults to speed productivity for more frequent users. Concise, easy 
to understand messages appear on-screen to prompt you and to display 
selectable options within functions. 


The Tektronix 4054A Desktop Computer has a proprietary display capability 
to provide unmatched line resolution for creating quality drawings and is one 
of the highest performance desktop computers available. 


2-D Drafting is built around the dynamic graphics capability of the 4054A so 
you can profit from both stored and refresh images. Messages, the cursor 
and symbols are displayed as refresh images and the cursor, text and 
symbols can be moved in realtime. 


Users need not be skilled in computer programming to use the power of this 
software package. The basic procedure is to select a function from the 
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tablet menu and respond to simple prompts and questions relative to that 
function. 


2-D Drafting includes a rich feature set for a broad range of drawing tasks. 
Your drawings can be in either English or Metric units and sizes. U.S. and 
International standards, including ANS! Y-14, have been incorporated. A 
user-definable snap-to Grid and Cursor is available. Five Dash Types are 
available: solid, short dash, long dash, center line and phantom. You can 
choose from up to eight Plotter Pens. Multiple methods of entering 
geometry are included. 


Following Autoload, the system displays a master menu listing five major 
options: the Tutorial, Draft Mode, Plot Utilities, File Utilities, and End Session. 


The Tutorial presents over 90 pages of information on the major functions in 
the package and how to use them. Draft Mode is the major portion of the 
software in which drawing creation and editing occur. The Plot Utilities 
allow you to plot any portion of your drawing on Tektronix or other selected 
plotters. The File Utilities provide general operations including renaming 
files and archiving your work. 


In addition to the Tutorial, Help functions have been incorporated directly 
into the package, and the software is supported by extensive reference 
materials in the 2-D Drafting User Manual. 

Single-user and multi-user systems are available. 


Order 4054D08 PLOT 50 2-D Drafting ........:csssscssssssecceseseeeeees $4,000 
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2-D DRAFTING 
SAMPLE DRAWING — 
WORM-LH A10 
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PLOT 50 2-p DRAFTING 
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COMPUTER DISPLAY 
TERMINALS 


TE 


4006-1 


=} “INTERACTIVE 
GRAPHING 
PACKAGE 


4006-1 Computer Display Terminal 


Low Cost 
Flicker-Free High Resolution 
Graphic and Alphanumerics 


The 4006-1 Computer Display Terminal makes 
interactive, high-resolution flicker-free graphics af- 
fordable to cost-conscious disciplines and de- 
partments. Priced competitively with many alpha- 
numeric (only) terminals, the 4006-1 makes 
graphic capability practical for the stock room, 
the classroom and the conference room as well 
as for other graphic applications. 


The 4006-1 connects readily to most mainframes, 
thanks to its RS-232C interface. A screen capaci- 
ty of 2590 alphanumeric characters, in addition to 
its graphics capability, allows the 4006-1 to oper- 
ate in association with existing alphanumeric ter- 
minals to interpret statistical data and transform it 
into meaningful charts, tables, graphs and 
diagrams. 


The 4006-1 is shipped with a Standard Data 
Communication Interface conforming to EIA 
RS-232C, asynchronous full duplex only. Op- 
tion 01 is a full- or half-duplex interface. 


PLOT 10 Software packages designed to be 
used with the 4006-1 Computer Display Terminal 
include: Terminal Control System, Advanced 
Graphing Il, Easy Graphing, Interactive Graphics 
Library, Preview Routines for CalComp Plotters, 
Minicomputer Software, Character Generation 
System, and the Interactive Graphing Package. 


CHARACTERISTICS 
DISPLAY 
Medium — Direct view bistable storage CRT. 


Dimensions — 190 mm x 142 mm (7.5 in x 5.6 in). 
ALPHANUMERIC MODE 


Format — 35 lines; 74 character/line; 2590 characters full 
screen. 


Character Set — 63 characters (TTY ANSI Code). 
Character Generation — 5 x 7 dot matrix. 
Cursor — 8 x 8 dot matrix. 

GRAPHICS MODE 


(VECTORS ONLY) 
Vector Drawing Time — 3.6 ms + 0.2 ms. 


Graphics Matrix — 1024 X x 1024 Y addressable points; 
1024 X x 780 Y viewable points. 


Baud Rate (Transmit and Receive) — 75 baud to 4800 baud. 


122 





INCLUDED ACCESSORIES 
User's Manual 


ORDERING INFORMATION 
4006-1 Computer Display Terminal ..... $3,900 
Option 01 — Optional Data Communications Interface +$385 
INTERNATIONAL POWER CORD AND PLUG OPTIONS 
(4006-1 & 4012) 
Option A1 — Universal Euro, 220 V/16 A, 50 Hz 
Option A2 — UK, 240 V/13 A, 50 Hz. 
Option A3 — Australian, 240 V/10 A, 50 Hz 
Option A4 — North American, 240 V/15 A, 60 Hz 
WARRANTY PLUS SERVICE PLAN—REFER TO PAGE 41 
N1 — Service Plan + 9 Months Service .............0000 +$385 
ETE LOE LITLE LAE EE LES ALOE DE EE Ee 
OPTIONAL ACCESSORIES 
Service Manual 
Viewing Hood — Order 016-0346-00 ........ccscssssnerseenenens $12 


Pedestal Kit — Order 016-0364-00 ..........ccccsserersseneres $320 


4012 Computer Display Terminal 


High Resolution, Flicker-Free Graphics 


Full Upper and Lower Case ASCII 
Character Set 


Conventional Bus Structure for Peripheral 
Add-On 


The 4012 Computer Display Terminal combines 
the world's leading graphics with complete alpha- 
numerics. Alphanumerics can tabulate computer 
data, but graphics can amplify that data into us- 
able, immediately meaningful information. High- 
resolution graphic presentations and the full ASCII 
alphanumerics, upper and lower case, are 
available. 


The flicker-free screen provides up to 1024 X x 
780 Y displayed graphic points or as many as 
2590 alphanumeric characters per display. The 
TTY-style keyboard simplifies input while the 
thumbwheel controlled crosshair cursor enhances 
graphic interactivity. Using thumbwheel control, 
the operator can direct the X-Y cursor to make 
additions or deletions of data on the display 
screen. 


PLOT 10 Software packages designed to be 
used with the 4012 Computer Display Terminal 
include: Terminal Control System, Advanced 
Graphing Il, Preview Routines for CalComp 





Plotters, Minicomputer Software, Character Gen- 
eration System, APL Graphll, the Interactive 
Graphing Package, Easy Graphing, and the new 
IGL (Interactive Graphic Library). 

Basic Data Communication Interface included 
with the 4012 is EIA RS-232C compatible (full du- 
plex only). The Optional Data Communication In- 
terface (EIA RS-232A or C) includes convenient 
switch-selectable functions, independent transmit 
and receive baud rates, and full- and half-duplex 
operation. 


CHARACTERISTICS 
DISPLAY 
Medium — Direct view bistable storage CRT. 


Dimensions — 203 mm x 152 mm (8 in x 6 in). 
ALPHANUMERIC MODE 


Format — 74 characters/line; 35 lines/display; 2590 
characters/display. 


Alphanumeric Cursor — Pulsating 7 x 9 dot matrix. 

Character Set — 94 characters (Full ASCII). 

Character Size — 85 x 105 mils. 

Character Generation — 7 x 9 dot matrix (with MOS ROM.) 

Character Generation Rate — 1,000 characters/s. 
GRAPHIC MODE 


(VECTORS ONLY) 
Vector Drawing Time — 2.6 ms. 


Graphic Matrix — 1024X x 1024 Y addressable points; 
1024 X x 780 Y viewable points. 

Cursor — Thumbwheel controlled cross-hair Graphics Matrix; 
3 X through 1023 X; 0 Y through 780 Y. 


INCLUDED ACCESSORIES 
Data Communications Interface RS-232 (021-0065-00); Data 
Communications Interface Instruction Manual; Users Manual. 


ORDERING INFORMATION 


4012 Computer Display Terminal ........ $6,200 
Option 01 — Optional Data Communications Interface +$525 
Option 02 — DEC PDP-11 W/KL-115 Controller ....... +$525 
Option 04 — Data General NOVA Interface ............... +$525 
Option 06 — HP 2100-Series (HP 12531 Card) 

RENN: .sassisicaisttiintinsititiimmnennemsacemmninanterngies +$525 
Option 16 — DEC PDP-11 W/DL-11 Controller ......... +$525 
Option 30 — Minibus Extender ............c.:ccecscecesseeeeeenes +$135 
Option 36 — Dual Interface Capability ..............+. +$1,120 

WARRANTY PLUS SERVICE PLAN—REFER TO PAGE 41 

N1 — Service Plan + 9 Months Service ...........0:000 +$425 


OEM terms are available on these products. 
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4014-1 Computer Display Terminal 


483 mm (19 in) Direct-View Storage Display 


Selectable Formats in Alphanumeric and 
Graphic Modes 


High Resolution, Interactive Graphics 
Capability 


Plug-in Intelligence Options 
SSS SS SSS Se 


The most effective way to display a large data 
base is high resolution, big screen graphics. The 
19-inch, flicker-free 4014-1 Computer Display Ter- 
minal offers a multitude of capabilities for map- 
ping, design, manufacturing, medicine, energy 
exploration and many other diverse applications 


The 4014-1 offers 4096 X x 3120 Y displayable 
points with the standard Enhanced Graphics 
Module. Its 12 million point capability is more 
than sufficient to solve most complex mapping 
and design tasks. Full 94-character ASCIl in- 
cludes four program-selectable alphanumeric for- 
mats that display up to 8512 characters at once 


Firmware options provide up to 26k of graphics 
memory for local symbols, stroke-drawn charac- 
ters, Overlays, or background graphics, all of 
which can be redisplayed on command from the 
host or keyboard. Reduce data transmission as 
you redraw portions of your graphics from local 
memory. Circles and arcs are generated by a 
single command. Add local scaling, rotation, and 
clipping of graphics. Buffer communications be- 
tween the host and keyboard. Reduce CPU con- 
nect-time through local control of graphic tab- 
lets, plotters, and tape and disk storage. A 
variety of optional intelligence is available to help 
you keep up with new methods in mapping, pro- 
cess layout, financial graphing and much more. 


Tektronix PLOT 10, a versatile modular software 
product, provides a library of proven graphics 
packages for all levels of users. PLOT 10 Soft- 
ware includes: IGL (Interactive Graphics Library), 
a system of I/O device drives, primary com- 
mands and advanced feature support for device 
independent applications: TCS (Terminal Control 
System) for linking to existing applications, 
PLOT 10 Easy Graphing II for rapid generation 
business or scientific graphs and much more 





COMPUTER DISPLAY 
TERMINAL 


Interactive previewing on the 4014-1 can consid- 
erably reduce time involvement in plotter trial- 
and-error graphic development. As a cartogra- 
pher's tool, for instance, the 4014-1 will draw 
precise maps of cities states, and land forma- 
tions, and isolate and enlarge those areas you 
choose 


CHARACTERISTICS 
DISPLAY 
Medium — Direct view bistable storage CRT. 
Dimensions — 483 mm (19 in) diagonal. 
Display Area — 381 x 279 mm (15 x 11 in). 
ALPHANUMERIC MODE 
Character Set — Full ASCII (94 printing characters). 
Character Formats — Four, program-selectabie 
74 char/line by 35 lines; 
81 char/line by 38 lines; 
121 char/line by 58 lines; 
133 char/line by 64 lines. 
Alphanumeric Cursor — 7 x 9 dot pulsating. 
KEYBOARD 
Normal Keyboard — Typewriter paired upper and lower case 
with auto repeating keys. 
GRAPHICS MODE 
Vector Drawing Time — 127 m/s (5,000 in/s). 
Addressable Points — 4096 X x 4096 Y (12 bits). 
Viewable Points — 4096 X x 3120 Y. 
INTERACTIVE GRAPHIC MODE 
Addressable Points — 3X through 1024X; 0 Y through 
780 Y. 
Crosshair Cursor — Thumbwheel controlled. 
COMPUTER INTERFACES 
Basic Data Communication Interface — EIA RS-232C com- 
patible, full duplex. 
AC POWER 
Line Voltage — 110 V ac or 220 V ac (high, med, low). 
Line Frequency — 48 Hz to 440 Hz. 
Power — 350 W. 
PHYSICAL CHARACTERISTICS 


Dimensions 


Weight 
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INCLUDED ACCESSORIES 
Data Communications Interface (021-0065-00); Data Commu- 
nications Interface instruction Manual; User's Manual. 
SS SS eS 


ORDERING INFORMATION 
4014-1 Computer Display Terminal ... $15,750 


Option 01 — Optional Data Communications 





WUODITRCD | siciccciisnsccicnccnnenccnsisinemancauaaaciaanainsinaneiaiiinctniaiintia +$525 

Option 02 — DEC PDP-11 w/KL-11 Teletype Control 

SII TIIIIIET > soneestnisieisensccerneniiiainsiihicniemiataninianaisnnedismaabineniiemitenainn +$525 

Option 04 — Data General NOVA Interface ............... +$525 

Option 05 — Peripheral Control Inertace ................0++ +$790 

Option 06 — HP 2100 Series (HP 12531 Card) 

WVOIC TINO ivciiccccccciccsissacsanancsivecidsintassocinatteneasbcsibuanuniniatans +$525 

Option 16 — DEC PDP-11, -11/05 w/DL-11 Control 

(NATED) WRIT ISD cnnrennccensconsersenssccnnapsensensenenncceneseunnsounes +$525 

Option 17 — DEC PDP-8/E (M8650 Card) 

WROTE scsccessnincccsanastapsaccsnnssnasuescsvesvenieseniesenenenecseeense +$525 

Option 23 — Correspondence Code Interface +2 k 

CURB BUN ssisisscctassescssipenitistanstiancsentaiicccdicsieraisaaios +$1,325 

Option 27 — Additional 32 k of Graphics Memory 

| a one a ee eee eee +$200 

Option 31 — Display Multiplexer ..............csccceesseeeeeeee +$640 

Option 36 — Dual Interface Capability .................... +$1,120 

Option 40 — Programmable Keyboard 

(PROG, COTO 27) sciessncarescassnectnsiaecnanacessunncaccsonersnisss +$1,780 

Option 41 — Expanded Symboi/Character 

POR GOD siscacscsnnsnvsvuiviavenmsennsnpsonssdntnsntaiainprenenseeunineiseeiine +$155 

eo Ba.) , : nc ee NC 
WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41 

N1 — Service Plan + 9 Months Service ............000 +$770 
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OEM terms available on this product. 
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COMPUTER DISPLAY 
TERMINAL 


TE 








4016-1 Computer Display Terminal 





636 mm (25 in) Direct View Storage Display 
High-Resolution, Flicker-Free Graphics 


Selectable Formats in Graphic and 
Alphanumeric Modes 


Plug-in Intelligence Options 
So Se SS SS Se SS eS 


The 4016-1 features a high-resolution, 
25-inch display screen that allows designers of 
electronic circuit boards, utility networks, auto- 
motive components, schematic diagrams, street 
maps or similar applications to work with fine de- 
tail while maintaining the total picture 
perspective. 


Using a DVST (Direct View Storage Tube) dis- 
play, 4016-1 graphic lines are sharp, stable and 
flicker-free, simplifying the study of fine details. 
Its 4096 X by 3120 Y viewable points and finely 
etched 10-mil wide vectors are uniquely suited to 
display highly complex graphics. Thumbwheel- 
controlled crosshair cursor makes it easy to 
interactively manipulate the display. 

Over 15,000 Displayable Characters 

Besides enabling display of more high density 
graphic information than any other terminal avail- 
able, the 4016-1 provides high density alphanu- 
merics for applications from graphic labeling to 
newspaper page layout. Over 15,000 characters 
may be displayed simultaneously and may be 
formatted as 179 alphanumeric characters per 
line, like a line printer, or in two 85 character col- 
umns, like an open book. 

Three other larger character formats are stan- 


dard with the 4016-1, the largest of which is suit- 
able for group viewing. 


Complete Tektronix 4014-1 Compatibility 
The 4016-1 is compatible with 4014-1 application 
software, communication support, and other 
Tektronix peripheral devices. The 4016-1 is sup- 
ported by the family of PLOT 10 Software 
products. 
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Plug-in Intelligence 

Using the modular 4010 bus structure, add-on 
low-cost options include up to 26k of usable 
graphics display memory, scaling, relative graph- 
iCS, Clipping, circular arc generation, rotation by 
one degree increments, user definable stroke 
characters, programmable keyboard, GPIB inter- 
facing to the intelligent 4924 Digital Cartridge 
Tape Drive, 4907 File Manager, and 4662 and 
4663 Interactive Digital Plotters, plus the 4953 or 
4954 Graphics Tablet. 


Commands also allow a user to digitize data with 
distance, time, or gradient filtering; edit graphics 
from a host computer, local 4907, 4924 storage 
device or Option 40 programmable keys, and im- 
plement off-line plotting by accessing data via lo- 
cal storage devices. 


Added Enhancements 
The 4016-1 includes a convenient detachable 
keyboard and detachable display. 


Other standard enhancements include hardware 
generated solid, dashed, and dotted lines; point 
plotting with software controllable point sizes 
and incremental “relative graphics" plotting. 


CHARACTERISTICS 
DISPLAY 
Medium — Direct view bistable storage CRT. 
Written Image — Bright green on green background. 
Dimensions — 636 mm (25 in) diagonal. 
Display Area — 454 x 340 mm (18 x 13.5 in). 


ALPHANUMERIC MODE 
Character Set — Full ASCII (94 printing characters). 


Standard Character Formats 
74 char/line by 35 lines; 
81 char/line by 38 lines; 
133 char/line by 64 lines; 
179 char/line by 86 lines. 


Optional Character Formats 
74 char/line by 35 lines; 
81 char/line by 38 lines; 
121 char/line by 58 lines; 
133 char/line by 64 lines. 


Alphanumeric Cursor — 7 x 9 dot pulsating. 
KEYBOARD 


Normal Keyboard — Typewriter paired upper and lower case 
with auto repeating keys. 


GRAPHICS MODE 
Drawing Time/Resolution Vector Drawing Time — 200 m/s 
(8,000 in/s). 


Addressable Points — 4096 X x 4096 Y (12 bits). 
Viewable Points — 4096 X x 3120 Y. 
Vector Formats — Five (straight, dotted and dashed lines). 


INTERACTIVE GRAPHIC MODE 
Addressable Points — 0X through 1023 X; 0 Y through 
780 Y. 


Crosshair Cursor — Thumbwheel controlled. 


COMPUTER INTERFACES 
Basic Data Communications Interface — EIA RS-232C com- 
patible, full duplex. 


AC POWER 
Line Voltage — 110 V ac or 220 V ac (high, med, low). 


Line Frequency — 48 Hz to 66 Hz. 
Power — 450 W. 
PHYSICAL CHARACTERISTICS 


Weight 





INCLUDED ACCESSORIES 
Data Communications Interface (021-0065-00); wheel kit 
(040-0714-00); Data Communications Interface instruction 
manual; user's manual. 


ORDERING INFORMATION 
4016-1 Computer Display Terminal ... $20,500 
Option 01 — Optional Data Communications Interface +$525 
Option 02 — DEC PDP-11 w/KL-11 Control Interface . +$525 


Option 04 — Data General NOVA Interface ............... +$525 
Option 05 — Peripheral Control Interface ...............00 +$790 
Option 06 — HP 2100 Series (HP 1231 Card) 

ARCO EI: ccxscrnnnsnincasinsnrnsudasaisiieneiaiadiiesdnsibiedbnaininassenieeeias +$525 
Option 16 — DEC PDP-11, -11/05 Control 

CAATEGO) WD TROD  csssicissscscereccmcscnnsnsctoreccastceunweininaseiinsies +$525 


Option 17 — DEC PDP 8/E (M8650 Card) Interface .. +$525 
Option 23 — Corres Code Interface + 2k 


CRROUE BRINN xisssscnntaascsncninteainsancceabicinenianianaiiaabiabinaie +$1,325 
Option 27 — Additional 32 k of Graphics Memory 

(QUI 4D) ssicscecnccscevcceassinstinensstenemnteatnenanesnamnspeincennnen +$200 
Option 31 — Display Multiplexer ............scccsesseeeeeeeee +$640 
Option 32 — 4014 Character Set ........cssccssseessssecceeserssenes NC 
Option 35 — Dual Interface Capability ............cscssee +$935 
Option 40 — Programmable Keyboard 

I ee +$1,780 


Option 41 — Expanded Symboi/Character Package . +$155 
INTERNATIONAL POWER CORD AND PLUG OPTIONS 

Option A1 — Universal Euro 220 V/16 A, 50 Hz 

Option A2 — UK 240 V/13 A, 50 Hz 

Option A3 — Australian 240 V/10 A, 50 Hz 

Option A4 — North American 240 V/15 A, 60 Hz 
WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41 

N1 — Service Plan + 9 Months Service ................. +$1,030 


OPTIONAL ACCESSORIES 
Remote Display Cable Kit — Order 020-0413-00 ........ $600 
Service Manual 
Calibration Graticule (25 in) — Order 067-0877-00 ..... $650 


Logic Extender Card — Order 067-0653-00 ................ $750 
Extender, 72 Pin — Order 067-0664-00 .......ccccccseeeereee $150 
Blank Vector Board — Order 018-0065-01  ............. eee $110 
1/F Cable for Opt 01 

Deluxe RS-232 I/F (16 ft) — Order 012-0716-00 ........... $90 
1/F Cable for Opt 01 

Deluxe RS-232 I/F (50 ft) — Order 012-0717-00 .......... $160 
1/F Cable for Opt 02 

TTY Port I/F (16 ft) — Order 012-0293-00 .................... $145 
1/F Cable for Opt 02 

TTY Port I/F (50 ft) — Order 012-0294-00 ..............000 $260 
1/F Cable for Opt 16 

TTY Port I/F (16 ft) — Order 012-0429-00 ...............e $100 
1/F Cable for Opt 16 

TTY Port I/F (50 ft) — Order 012-0429-01  .....ceccccecceeeee $295 
Display Multiplexer Cable (20 ft) — 

CRT OT Z- ORG Z ATS | ccanisicctennicntecmsscianwmnisianiniicitnananintiiieit $150 


(For 018-0067-02 Display Mux Card, Opt 31). 


OEM terms available on this product. 
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4025A Computer Display Terminal and 
4027A Color Graphics Terminal 





From Alphanumerics to Color Graphics 
Forms Ruling Option Available 

PLOT 10 Compatible 

ASCIl Character Set and Finger Tip Editing 
Fully Supported Color Capability (4027A) 
Dynamic Displays Easily Created 





The 4025A and 4027A provide a marriage of al- 
phanumerics and graphics. You can create and 
Store multiple graphs in memory, create multiple 
graphs per page, and scroll graphics along with 
alphanumeric information. The 4025A is mono- 
chrome, the 4027A adds full color. Colors, select- 
ed with the Lightness, Saturation and Hue con- 
trols, are chosen from a 64 color palette with up 
to eight colors simultaneously displayed. 


Forms mode and ruling can duplicate essentially 
any form. Visual attributes include 4025A en- 
hanced, blinking, inverted and underlined fields 
and 4027A color enhancements. Logical 
attributes include protected fields, alphanumeric 
unprotected or numeric only. 


Local capabilities of the 4027A include colored 
vectors, characters, symbols, and polygon fill 
with a second color to border the polygon. User 
may select up to 120 different patterns or color 
combinations. These firmware initiated capabili- 
ties make minimal demands on host computer 
communications. 


The PLOT 10 Easy Graphing Software package 
lets you interactively create bar charts with multi- 
ple shadings, histograms, log plots, pie charts 
and period axes, all with a wide variety of label- 
ing options. The 4027A uses color-enchanced 
PLOT-10 to construct line graphs with special 
symbols and dashed lines, legends, titles, and 
grids, and up to six curves or colored bar charts 


For ease of data entry and editing, the display 
screen can be divided into two separate display 
areas, each with independent scrolling. Use the 
monitor area to communicate with the host and 
the workspace area for the form or graphic dis- 
play. Hard copy output is standard 

The keyboard is a standard office typewriter 


configuration. Predefined editing keys simplify in 
sertion, deletion and input of lines and charac 





ters. User-definable function keys, plus nearly all 
other keys on the keyboard, can be redefined to 
generate a command or character string at the 
touch of a finger. 


A 16k display memory is standard expandable 
to 32k, allowing buffering and scrolling of many 
pages. Graphic capability of 32 k memory is add- 
ed to the 4025A with Option 26. The 4027A 
comes standard with 48k graphics, and in- 
creases to 192k with Option 29. 


Graphic input capability, standard with the 
4027A and optional with the 4025A, consists of a 
key controlled graphic crosshair cursor. Coordi- 
nates are reported back to the host; the color of 
the designated coordinate being reported by the 
4027A. 


The RGB and video signal output allows connec- 
tion of the 4027A to external video displays for 
group viewing and presentations. 


CHARACTERISTICS (4025A) 
The following characteristics are common to the 4025A and the 


4027A, except those noted under the 4027A. 


DATA TRANSMISSION 
Data Rate — 9600 baud. 
Communications Interface — RS-232C, full duplex standard 
(Option 01 for half and full duplex). 


DISPLAY 
Medium — Raster scan, 525 standard with 480 displayed and 
640 addressable points. 
Type — Dot Matrix (each character position has 14 rows of 
8 dots each). 
Resolution — 26 to 28 addressable points/cm. 
Line Types — Dashed, points, solid, PLOT 10 compatible. 
CRT Refresh Rate — Dot and Frame: 30/s. Field: 60/s. 
Memory — Display: 16 kbytes standard. Graphic: 32 kbytes 
(optional) 
Dimensions — (7 x 9 inch), 12 inch diagonal. 
Cursor Types — Alphanumerics: Wide underscore. Graphic: 
Full screen crosshair (optional). 


KEYBOARD 
Normal Keyboard — 86 typewriter (4 lighted). 
Programmable Keys — 81. 
Cursor Position — Key control. 
Scrolling — Key control. 
Numeric Pad — Key control. 
Terminal Functions — Key control. 


ALPHANUMERIC MODE 
Standard Displayable Character Set — 128 (full ASCII); op- 
tional character sets available. 
Character/Line — 80. 
Line/Display (Rows) — 34. 
Characters Full Screen — 2,720. 
User-Definable Character Sets — Up to 31 fonts. 

AC POWER 

Ranges — 90 V ac to 136 V ac, 3 A maximum. 
Power Consumption — 48 Hz to 63 Hz, 295 W maximum at 
125 V ac. 


CHARACTERISTICS (4027A) 


The following characteristics are unique to the 4027A, other 
characteristics are common with the 4025A. 


COMPUTER DISPLAY 
TERMINALS 





DISPLAY 

Medium — Shadow mask. 
Memory — Display: 16 kbytes standard. Graphic: 48 kbytes 
standard, or 192 kbytes (optional). 
Dimensions — 191 mmx 254mm (7.5 x 10 inch), 13 inch 
diagonal. 
Cursor Types — Graphic: Full screen crosshair standard. 
Colors — 64 palette, eight displayable at once, 120 user-defin- 
able patterns . 
Line Types — Dashed, points, solid (one of eight colors with), 
PLOT 10 compatible. 

AC POWER 
Ranges — 90 V ac to 132 V ac, 6 A maximum. 
Power Consumption — 48 Hz to 63 Hz, 550 W maximum at 
125 V ac. 


PHYSICAL CHARACTERISTICS 







Dimensions 


Width 
Height 










17.5 
12.5 


included and optional accessories available. 





ORDERING INFORMATION 


4025A Computer Display Terminal ..... $5,900 
4027A Color Graphics Terminal ........ $10,900 
Option 01 — Hailf/Full Duplex Interface ............c0-ss+ +$160 
Option 02 — Current Loop Interface ..........cccccccceceeeees +$250 
Option 03 — RS-232C Peripheral Interface”? ............. +$330 
Option 04 — GPIB Peripheral Interface*’ ...............0+. +$440 
Option 4A — United Kingdom Keyboard ..........sessseseeees NC 
Option 4B — French Keyboard .........:ccccccsccccsessereesenseeeens NC 
Option 4C — Swedish Keyboard .........ccccssessssesssereeeessenee NC 
Option 22 — 32 Kbytes of Display Memory ................ +$100 
Option 26 — Graphics and 32 Kbytes 

of Graphics Memory (4025A Only) ......cccscsccesscsressessenees + $800 
Option 29 — 192 Kbytes of Graphics Memory 

(AGZTA QING) cxsrossisnininsevieseunsnecevetarnosnenseienmeennensaisincsetenne +$900 
Option 31 — Character Set Expansion and ROMs .... +$450 
Option 36 — Peripheral ROM ........ccccccsesesessssssseceeeees +$165 


Option 38 — Keyboard Graphic Input Interface*? ...... +$400 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro, 220 V/16 A, 50 Hz 
Option A2 — UK 240 V13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 


WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41 
N1 — Service Pian + 9 Months Service 
(ROZGA COORG): sctsnscasiccicccseminqctncrareiinntnanesaonnsssanavsaiane +$260 
ES ee pS ORT EL YE DR ee PS a 
*t Requires Option 36. 
*2 4025A only — requires Option 26. 
Tektronix offers service training classes on the 4025A and 
4027A. For further training information, contact your local 
Sales/Service Office or request a copy of the Customer 
Service Training Catalog on the return card in the center of 
this catalog. 
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OEM terms available on these products. 
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The 614, 616, and 618 are high performance ana- 
log input bistable storage display monitors. This 
family of displays is capable of displaying alpha- 
numerics and high resolution, high density graph- 
ics at a low cost. In the storage mode, graphic 
lines are sharp, stable, and flicker-free making it 
easy for the user to study the finer details of a 
design. The write-thru mode (a technique by 
which refreshed data appears on the screen at 
the same time as stored graphics), allows in- 
creased viewability, selective erase, interactivity, 
and dynamic motion with the same high resolu- 
tion. Write-thru color is green on the 616 and 
618; and yellow-orange on the 614. This permits 
rapid differentiation of working and stored 
information 


APPLICATIONS 

The 614/616/618 family is well suited as a high- 
speed interactive graphics attachment to the 
IBM 3277 Model 2 Display Station, enhancing the 
capabilities of the overall system. The graphics 
attachment and software (RPQ7H0284 and 
P09013 from IBM) allows the display monitor to 
add a wide range of graphics capabilities to the 
Station. A dual display station is thus configured 
with the IBM monitor displaying the alphanumeric 
data and the Tektronix storage monitor display- 
ing graphics information and special symbols 
The 614, 616 and 618 are versatile displays and 
can be used in other environments which can 
benefit from productivity improvements offered 
by advanced storage display monitors with re- 
fresh capabilities 
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614 











TEK 


618 


61 4/61 6/61 8 Operations 


All display functions are completely programma- 
ble and designed to interface to standard TTL 
level logic. The X and Y deflection amplifiers have 
differential analog inputs. A CRT antiburn circuit 
is provided to help protect against burning the 
CRT phosphor in the event that the beam is mov- 
ing too slowly across the CRT with the Z-axis 
turned on or the X and Y deflection fails. If there is 
no screen activity for approximately two minutes, 
the screen brightness will be reduced to prolong 
CRT life. After thirty minutes of inactivity, the 
screen is automatically erased 





CHARACTERISTICS 


The following characteristics are the same for the 614, 616, 
and 618 unless otherwise noted. 

DISPLAY 
CRT Type — Direct view storage 
Dimensions — 614/618: 48 cm (19 in) diagonal. 616: 63cm 
(25 in) diagonal 
Display Area — 614/618: 26.7 x 35.6 cm (10.5in x 14 in). 
616: 49.0 x 36.2 cm (19.3 in x 14.25 in) 
Stored Writing Speed — 614/618: 150 m/s. 616: 200 m/s. 
Refresh Writing Speed — 500 m/s. 616: 1500 m/s. 
Write-Thru Contrast Ratio — >4:1 
Max Z-Axis Repetition Rate — 614/618: 1 MHz. 616: 2 MHz. 
Stored Luminance — 614: N/A. 618: 7 cd/m? (5 fl). 616: 
13.7 cd/m? (>4 fl) 
Resolution — Center Screen: 15.7 lines/cm (40 lines/inch). 
Screen Edges: 13.8 lines/cm (35 lines/inch). 
Positional Accuracy — 614/618 
+ 2.5% of long axis. 
Stored Dot Writing Time — 614/618: <5 us. 616: <2 us. 
Settling Time (Non linear operation; > 1cm deflection) — 
614: 3us +4 us/cm to within 1 spot diameter 
616: 1 ws +2 us/cm to within 1 spot diameter 
618: 5us +5 us/cm to within 1 spot diameter. 


Erase Time — 614/618: 15s +20%. 616: 10s +12%. 


+ 1.25% of long axis. 616: 


POWER 
Line Voltage — 614/618: 100Vac, 120Vac, 220 V ac, 
240 Vac +10%. 616: 90 V ac to 132 V ac and 190 V ac to 
250 V ac (selectable). 
Line Frequency — 48 Hz to 66 Hz. 616: 48 Hz to 440 Hz. 
Power at 115 Vac, 60Hz — 614/618: 220W max. 616: 
350 W max. 


PHYSICAL CHARACTERISTICS 


584 23.0 | 686 27.0 | 572 
426 42.6 | 591 23.3 | 533 
582 22.9 | 565 22.2 | 647 


pkg | | ko | wm | ko | 
46.0} 100.0} 68.0] 150.0] 46.0 


INCLUDED ACCESSORIES 
Power cord (161-0066-00); instruction manual. 


Weights 


Shipping 








ORDERING INFORMATION 


614 Storage Display Monitor ............ $13,790 
616 Storage Display Monitor ............ $14,375 
618 Storage Display Monitor ............ $11,945 
Option 30 — interconnecting Cable (to Allow Attachment to 
ID SOFT AOD wecescsnncerrisasrctorccattnasnsiitianiaciennons +$155 
Option 38 — Biue Glass Filter (616 Only) .......cccccccseeeeseeees NC 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz (N/A on 614) 

Option A3 — Australian 240 V/10 A, 60 Hz (N/A on 614) 
Option A4 — North American 240 V/15 A, 60 Hz (N/A on 614) 
WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41 
N1 — (614/618) Service Plan + 9 Months Service .... +$600 
N1 — (616) Service Pian + 9 Months Service ............ +$855 
a Se a ee 


OEM terms available on this product. 
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DESKTOP 
COMPUTERS 


TEK 





4051 Desktop Computer 


The 4051 is designed to support other products 
that comply with IEEE Standard 488-1978 





Powerful, Easy-to-Use Desktop Computing 
with Extended BASIC 





High Resolution Graphics and 
Alphanumerics 


Desktop computing for a whole spectrum of 
problem solving, data analysis, and decision mak- 
ing applications. The 4051 is stand-alone comput- 
ing power that is approachable, affordable, and 
able to grow as your applications grow. It in- 
cludes integrated computing peripherals, and a 
GPIB interface. 


Friendly Graphics 

Commands like Draw and Rotate built into the 
4051 give you full graphics flexibility while working 
in your units, not machine or raster units 


The magnetic cartridge tape drive is built into the 
4051 hardware and language. File management 
commands like Find, Old, Read, and Write, re- 
trieve or store programs and data. A comfortable 
typewriter keyboard is integrated into the system 
with a 36-character buffer that eliminates lost 
entries. 


Extended BASIC language provides both power 
for the sophisticated programmer and simplicity 
for the beginner. Input and output can be as 
simple at Input or Print or can have FORTRAN-like 
power with Print, Delete and Image commands. 


Data Communications Interface (Option 01) per- 
mits data exchange with a host computer. Op- 
tion 01 also enables the 4051 to emulate a termi- 
nal with direct host-to-terminal data transfer 
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Terminal modes provide local intelligence and 
direct data transfer between the built-in cartridge 
tape drive and host computer. 


The GPIB is built-in and easy to program with the 
4051 BASIC !/O commands. As the industry's 
choice for connecting instrumentation it is our 
choice for the 4051 and its many available 
peripherals. 


ROM Packs 
A variety of Read Only Memory (ROM) Packs are 
available to perform utility functions. The Editor 
ROM allows general editing of data files (includ- 
ing BASIC, FORTRAN or COBOL programs). The 
Signal Processing ROM's provide common func- 
tions such as integration, minimum/maximum 
functions and FFT. The GPIB Enhancement ROM 
improves the 4050 Series as an instrument con- 
troller. The 4051R12 substantially increases the 
graphics capabilities of the 4051. 
CHARACTERISTICS 
DATA TRANSMISSION 


Data Communications Interface (Option 01) — Full or half 
duplex. 


Data Type — Asynchronous. 
Data Rate — Up to 2400 baud. 


Printer Interface (Option 10) — EIA RS-232 and RS-244A 
compatible up to 2400 baud. 
GPIB Conformance — IEEE Standard 488-1978 (byte serial, 
bit parallel). 
DISPLAY 

CRT Type — Direct view storage. 
Graphic Resolution — 1024 x 780 displayablie points. 
Dimensions — 192 mm x 162 mm (7.5 x 5.5 in). 
Character Set — Full ASCII upper/lower case. (Also includes 
Scandinavian, German, Central European, Spanish, special 
graphic symbols.) 
Character Format — 72 character/line, 35 lines. 

KEYBOARD 
Normal Keyboard — 128 upper and lower case (full ASCII) 
with auto repeat. 


User Definable Function Keys — Ten-shiftable to 20. Keys for 
single-step program execution, auto numbering, rewinding 
tape, autoload/execute first program. 


Calculator Key Pad — Five math functions. 
Numeric Keys — Ten. 


CENTRAL PROCESSING UNIT 
Type — LSI 8-bit microprocessor. 


Standard Memory Workspace — 16 kbytes (32k with 
Option 22). 


Programming Language — BASIC with extensions. 

Dynamic Range — + 10-98 to + 10908. 

Numeric Accuracy — 14 decimal digits (12 displayed). 
TAPE DRIVE 

Cartridge — Magnetic. 


Type — 300A, 300XL, and 600A Certified Data Cartridges 
from Tektronix. 


Rewind Speed — 90 ips. 

Search/Read Speed — 30 ips. 

Structure — 256 bytes w/header. 
AC POWER 


Voltage Ranges (+ 10%) — 100 V ac, 110 V ac, 120 V ac; or 
200 V ac, 220 V ac, 240 V ac. 


Line Frequency — 48 Hz to 66 Hz. 
Power — 200 W max. 


PHYSICAL CHARACTERISTICS 








Dimensions 
Width 
Height 
Depth 


Operating Temperature — + 10°C to +40°C. 


INCLUDED ACCESSORIES 

System software tape (020-0160-04); system software back- 
up tape (020-0161-04); power cord (161-0066-00);pkg of 10 
blank user definable key overlays (334-2630-02); 4050 series 
graphic system operator's manual; 4050 series graphic system 
reference manual; introduction to programming in basic man- 
ual; introduction to graphic programming in basic manual. 
Note: A full line of optional accessories are available. 


ORDERING INFORMATION 


4051 Desktop Computer ............. iidie $4,995 
Option 01 — Data Communications Interface ............ +$500 
Option 10 — Printer Interface ..........ccsscscccsseecsssesseeees +$300 
Option 22 — 32 Kbytes Total MeEMOTy ........csssseseeeenes +$150 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz. 
Option A2 — UK 240 V/13 A, 50 Hz. 
Option A3 — Australian 240 V/10 A, 50 Hz. 
Option A4 — North American 240 V/15 A, 60 Hz. 

Option A5 — Switzerland 220 V/10 A, 50 Hz. 
WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41 
N1 — Service Plan + 9 Months Service ..........sssss00- +$685 
RS ee ES 


ROM PACKS FOR THE 4051 


AOS IRGS Editor ROM PACK. secssccccrssseresssscsnscssscsoscoscsseses $200 
4051R07 Signal Processing ROM Pack #1 ........s:se0 $200 
4051R08 Signal Processing ROM Pack #2 .....:sscssseees $300 
4051R10 Advanced File Manager ROM Pack 

CUR AOD) snsctcccssnciscocacnssnsnevnenssomaivicnienssniteccniancwasaciaiianeenes $300 
4051R12 Graphics Enhancement ROM Pack .........sses00. $495 
4051R14 GPIB Enhancement ROM Pack ......cccssseeesereee $495 


Tektronix offers users training classes on the 4050 Series 
Desktop Computers. For further information, contact the 
Customer Training Registrar at (503) 685-3808 or your 
nearest Tektronix Sales Office. 


OEM terms are available on this product. 








TEK 


DESKTOP 
COMPUTER 





GPIB 4052A Desktop Computer 


The 4052A is designed to support other products 
that comply with IEEE Standard 488-1978 





Fast Processing 
High Level BASIC 
Extended Memory File Manager (Option) 


The 4052A Desktop Computer provides compu- 
tation and communications for a whole spectrum 
of problem solving, data analysis, and decision 
making applications. It offers high performance 
stand-alone computing power, flexible data com- 
munications, and easy-to-learn, extended BASIC. 
These features, combined with high resolution 
graphics, make the 4052A an excellent choice 
for scientific and statistical research, forecasting, 
data acquisition, and analysis. 


For rapid calculation, the 4052A has a fast pro- 
cessor with microcode floating point. Fast pro- 
cessing coupled with simultaneous display of 
text and graphics meets the needs of most ap- 
plication requirements. 


A magnetic cartridge tape drive is built-in, allow- 
ing both ASCII and binary programs or data to 
be easily stored and retrieved using simple file 
management commands in BASIC. 


An optional extended memory file manager al- 
lows very high speed access to an additional 
256 k or 512 k memory. The file manager permits 
heavily used programs and data files to be read, 
updated, and written very quickly. 


New extended BASIC provides the simplicity de- 
sired by the beginner and the flexibility and pow- 
er required by the experienced programmer. 
Device independent keywords such as Input and 
Print make programming input and output opera- 
tions easy. Fast matrix functions such as multi- 
ply, inverse, transpose, identity and determinants 
are built into BASIC. 
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Friendly Graphics 

Commands like Move, Draw and Rotate in BASIC 
allow graphic displays to be created on the 
4052A using user defined units, not machine or 
raster units. 


ROM Packs 

A variety of Read Only Memory (ROM) Packs are 
available to perform utility functions. The Editor 
ROM allows general editing of data files (includ- 
ing BASIC, FORTRAN or COBOL programs). The 
Signal Processing ROM's provide common func- 
tions such as integration, minimum/maximum 
functions and FFT. The GPIB Enhancement ROM 
improves the 4050 Series as an instrument con- 
troller. The 4052R12 substantially increases the 
graphics capabilities of the 4052A. 


CHARACTERISTICS 
DATA TRANSMISSION 

Data Type — Asynchronous. 
Data Rate — Up to 9600 baud. 
Data Communications Interface (Option 01) — Full or haif 
duplex. 
Printer Interface (Option 10) — EIA RS-232 or RS-244A 
compatible. 
GPIB Conformance — IEEE Standard 488-1978 (byte serial, 
bit parallel). 


DISPLAY 
CRT Type — Direct view storage. 
Dimensions — 192mm x 141 mm (7.5in x 5.5 in) 282 mm 
(11 in) diagonal. 
Graphic Resolution — 1024 x 780 viewable points; 1024 x 
1024 addressable points. 
Character Set — Full ASCII (German, Swedish, Danish/Nor- 
wegian, British, Spanish, Graphic and Business font selectable 
under program control). 
Character Format — 72 character/line, 35 lines. 


KEYBOARD 
Normal Keyboard — 128 ASCII, upper/lower case (full ASCII) 
with auto repeat. 
User Definable Function Keys — Ten-shiftable to 20. Keys for 
single-step program execution auto-numbering, rewinding 
tape, autoload/execute first program. 
Calculator Key Pad — Five math functions. 
Numeric Keys — Ten. 


CENTRAL PROCESSING UNIT 
Type — LSI, bipolar, 16 bit. 
Standard Memory Workspace — 32 kbytes total (64 k with 
Option 24). 
Programming Language — High level BASIC with extensions. 
Dynamic Range — + 10-98 to + 1098. 


“Numeric Accuracy — 14 decimal digits (12 displayed). 


TAPE DRIVE 
Cartridge — Magnetic. 
Type — 300A, 300XL, and 600A Certified Data Cartridge from 
Tektronix. 300 k, 450 k, or 600 kbytes. 
Rewind Speed — 90 ips. 
Search/Read Speed — 30 ips. 
Structure — 256 bytes w/header. 


AC POWER 
Voltage Ranges (+ 10%) — 100 V ac, 110 V ac, 120 V ac or 
200 V ac, 220 V ac, 240 V ac. 
Line Frequency — 48 Hz to 66 Hz. 
Power — 300 W maximum. 


PHYSICAL CHARACTERISTICS 


Dimensions 





Operating Temperature — + 10°C to +40°C. 


INCLUDED ACCESSORIES 

System software tape (020-0160-04); system software back- 
up tape (020-0161-04); power cord (161-0066-00); pkg of 10 
blank user definable key overlays (334-2630-02); basic and 
GPIB enhancements reference; 4050 series graphic system 
operator's manual; 4050 series graphic system reference man- 
ual; introduction to programming in basic manual; introduction 
to graphic programming in basic manual; firmware instructions 
version 5.1/1.3 manual; reference guide to 4050 series basic. 
Note: A full line of optional accessories are available. 


ORDERING INFORMATION 


4052A Desktop Computer .................. $9,900 
Option 01 — Data Communications Interface ............ + $600 
Option 02 — Four Slot ROM Backpack .......:ccccscsssees +$400 
Option 03 — Four Slot Data Communications 

WOROITRI siscccsccscsicynaaiansssesiubeaieitinnsiiisntniisadbisiiondainieiaiaiitiais +$900 
Option 10 — RS-232 Printer Interface .........ccccsseeeeeee +$550 
Option 24 — 64 Kbytes Total MeMoOry ........ccsseeeeees +$290 
Option 27 — 256 Kbytes Extended Memory 

FRO MARION | cscscerevsercscsessrevsesusesspnicressssessnnassnouineuensees +$2,400 
Option 28 — 512 Kbytes Extended Memory 

FUORI QOL ccccasccnccasnccisscsrionsisssssisaienccccurnenensooneneenes +$3,200 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
Option A5 — Switzerland 220 V/10 A, 50 Hz 
WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41 
N1 — Service Plan + 9 Months Service ............sscceeee +$770 
SS Se es 


ROM PACKS FOR THE 4052A/4054A 


AOETAOS Editor ROM Pik sscscescsnesccccscsosssspnsnsoncessssssese $495 
4052R07 Signal Processing ROM Pack #1 ...cccccseeeseees $250 
4052R08 Signal Processing ROM Pack #2 ......cssceeseer $495 
4052R09 Real-Time Clock ROM Pack .........:ccsccseeeeseeees $495 
4052R10 Advanced File Manager ROM Pack (for 4909) $400 
4052R11 Character and Symbol ROM Pack .....cccseeeseees $495 
4052R12 Graphics Enhancement ROM Pack .............00+ $495 
4052R14 GPIB Enhancement ROM Pack ........cssseseeeeees $495 


Tektronix offers user training classes on the 4050 Series 
desktop computer. For further information, contact the Cus- 
tomer Training Registrar at (503) 685-3808 or your nearest 
Tektronix Sales Office. 


OEM terms available on this product. 
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DESKTOP 
COMPUTER 


TEK 





GPIe 4054A Desktop Computer 


The 4054A is designed to support other products 
that comply with IEEE Standard 488-1978 





19 Inch, High Resolution Display 
Dynamic Graphics (Option 30) 

Extended Memory File Manager (Option) 
Color Enhanced Graphics (Option 31) 


Unequalled graphics and powerful, fast computa- 
tions, the 4054A is the only integrated desktop 
computer that combines easy-to-learn, extended 
BASIC with the unique features of a large-screen, 
high resolution display. For rapid calculation, the 
4054A has a fast processor with microcoded 
floating point. 


The 4054A has a long list of proven peripheral 
products. GPIB (General Purpose Interface Bus) 
and RS-232C interfacing coupled with easy-to- 
program BASIC I/O commands allow consider- 
able versatility in designing your own system. 


An optional extended memory file manager al- 
lows very high speed access to an additional 
256 k or 512 k memory. The file manager permits 
heavily used programs and data files to be read, 
updated and written very quickly. 


The 4054A features software compatibility with 
the rest of the 4050 Series of desktop computers. 
Programs developed on the 4051 and 4052A will 
operate on the 4054A, giving its users access to a 
wealth of PLOT 50 Software, already written and 
debugged, thus reducing program development 
costs often associated with new systems. 


The Dynamic Graphics (Option 30) adds _ in- 
creased interactivity to the graphics of the 4054A 
and brings the user closer to the solution by 
providing the graphic power to work directly with 
the graphic elements of the design problem. 
Complicated displays can be constructed quickly 
and easily with movable user-defined objects. 
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Superior Graphic and Alphanumeric Display 
With 4096 X and 3120 Y resolution (12 million 
displayable points,) the 4054A has all the graph- 
icS capability you will need for even the most 
complex display. With stroke-generated charac- 
ters programmable in four sizes and eight fonts, 
the 4054A has the tools to alphanumerically dress 
up your Output to suit any professional require- 
ment. The large screen permits previewing of 132 
column line printer output. 


For your graphing needs there are 36 distinct dot- 
dash patterns, selectable under program control, 
providing for maximum effect of represented 
data. For interaction the 4054A has a thumbwheel 
driven, true crosshair cursor. All of these features 
are implemented using the extended BASIC of 
the 4054A. 


New powerful extended BASIC provides the sim- 
plicity desired for the beginner together with the 
flexibility and power required by the experienced 
programmer. Device independent keywords 
make program and data input/output operations 
easy. Fast, built-in BASIC functions such as SINE, 
LOG, SQR, etc., plus a complete set of matrix 
functions provide powerful computation at your 
fingertips 


CHARACTERISTICS 


DATA TRANSMISSION 
Data Communications Interface (Option 01) — Full or half 
duplex. 
Data Type — Asynchronous. 
Data Rate — Up to 9600 baud. 
Printer Interface (Option 10) — EIA RS-232 or RS-244 Com- 
patible up to 9600 baud. 
GPIB Conformance — IEEE Standard 488-1978, (byte serial, 
bit parallel). 


DISPLAY 
CRT Type — Direct view storage. 
Graphic Resolution — 4096 x 3120 viewable points; 
4096 x 4096 addressable points. 
Dimensions — 385mm x 282mm (15in x 11 in); 482mm 
(19 in) diagonal. 
Visibility — Flicker-free. 
Aiphanumeric — Up to 132 character/line, 64 lines, four sizes. 
Special fonts — Selectable under program control-Swedish, 
German, British, Spanish, Danish/Norwegian, Graphic and 
Business. 
Graphics — Vector drawing time — 15 k cm/s. 
Addressable Resolution — 4096 X x 3120 Y Dot-dashed vec- 
tors, programmable in 36 visibly distinct patterns. 


KEYBOARD 
Normal Keyboard — 128 characters (full ASCII) upper and 
lower case with auto repeat. 
User Definable Function Keys — Ten-shiftable to 20. 
Numeric Function Keys — Ten. 
Line/Character Editor Keys — Five. 
Cursor Position Control — Thumbwheels. 
Cursor Type — Cross-hair. 


CENTRAL PROCESSING UNIT 
Processor — LSI bipolar 16 bit. 
Memory Workspace — 32 kbytes or 64 k with Option 24. 
Dynamic Range — + 10-28 to + 10908. 
Numeric Accuracy — 14 decimal digits (12 displayed). 
Programming Language — High level BASIC with extensions. 


TAPE DRIVE 
Cartridge — Magnetic. 
Type — 300A, 300XL, and 600A Certified Data Cartridges 
from Tektronix. 300 k, 450 k, or 600 kbytes. 
Rewind Speed — 90 ips. 
Search/Read Speed — 30 ips. 
Structure — 256 bytes w/header. 


AC POWER 
Voltage Ranges — 100 V ac, 110 V ac, 120 V ac or 220 V ac, 
240 V ac. 
Line Frequency — 48 Hz to 66 Hz. 
Power — 360 W maximum. 


PHYSICAL CHARACTERISTICS 
Dimensions 


Weight 





Operating Temperature Range — + 10°C to +40°C. 


INCLUDED ACCESSORIES 

System software tape (020-0160-04); system software back- 
up tape (020-0161-04); power cord (161-0066-00); pkg of 10 
blank user definable key overlays (334-2630-02); basic and 
GPIB enhancements reference; 4050 series graphic system 
operator's manual; 4050 series graphic system reference man- 
ual; introduction to programming in basic manual; introduction 
to graphic programming in basic manual; firmware instructions 
version 5.1/1.3 manual; reference guide to 4050 series basic. 
Note: a full line of optional accessories are available. 

OS ee ee 


ORDERING INFORMATION 


4054A Desktop Computer .......... re $12,950 
Option 01 — Data Communication Interface .............. + $600 
Option 02 — Four Slot ROM Backpack ..........ccccsseee +$400 
Option 03 — Data Communications Interface, 

FREI SINOE ; wccecissancuunsntanstunansnenionnbsetiobsninindenuinmeeiemansaubeaennents +$900 
Option 10 — RS-232 Printer Interface .............ceceeeeee +$550 
Option 24 — 64 Kbytes Total MeEMOry ........:csessreereee +$290 
Option 27 — 256 Kbytes Extended Memory 

FRO MON AGIOM .. ccconssnceserccerursinnnnnennvensssonnastassandionnseneetins +$2,400 
Option 28 — 512 Kbytes Extended Memory 

Free URNMRRIE | wsnis ichivisiaarstanibainienenibainutesisainesinnsheiaiiinninmees +$3,200 
Option 30 — Dynamic Graphics .........ccssccseseeseseesees +$1,995 


Option 31 — Color Enhanced Dynamic Graphics .... +$1,995 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
Option A5 — Switzerland 220 V/10 A, 50 Hz 
WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41 
N1 — Service Plan + 9 Months Service ................. +$1,155 
ES A LO 


ROM PACKS FOR THE 4052A/4054A 


QDEZRGS: Editor ROM PACK :cesessersesssecvesnsssssnnsesoensustniesss $495 
4052R07 Signal Processing ROM Pack #1 ........ssssseeee $250 
4052R08 Signal Processing ROM Pack #2 .......ccsseeseeee $495 
4052R09 Real-Time Clock ROM Pack ....ccscccesssceeseseseeees $495 
4052R10 Advanced File Manager ROM Pack (for 4909) $400 
4052R11 Character and Symbol ROM Pack .......:cssesee $495 
4052R12 Graphics Enhancement ROM Pack ............000 $495 
4052R14 GPIB Enhancement ROM Pack .....cccccssesereees $495 


Tektronix offers user training classes in the 4050 Series 
Desktop computers. For further information, contact the 
Customer Training Registrar at (503) 685-3808 or your near- 
est Tektronix Sales Office. 


OEM terms available on this product. 





TEK PERIPHERALS 


FILE MANAGER 
TAPE DRIVE 





4907 Option 31 





4907 File Manager 


4050 Series Compatible 
Built-In ROMs 





The 4907 File Manager is a direct-access, flexible- 
disk device with a double density read/write fea- 
ture. Its advanced multiple-level, file-by-name sys- 
tem includes a directory that maintains the user 
files, passwords and available space. Several 
drives may be connected to the 4907 for addition- 
al storage capacity. 


Built-in ROMs and special 4050 Series ROM 
Packs contain the 4907 operating system soft- 
ware. No 4050 Series memory is required to sup- 
port the operating system. The 4907 can also be 
used with some of the 4010 Series of graphic 
terminals. 


CHARACTERISTICS 
User-Availablie Storage Per Disk — 630 kbytes. 


Tracks Per Disk — 77 max. 
Sectors Per Track — 32. 

Bytes Per Sector — 256. 
Rotational Speed — 360 rpm. 
Average Access Time — 340 ms. 
Transfer Time — 4.2 ms/sector. 


AC POWER 
Line Voltage — 100 V ac to 240 V ac. 


Line Frequency — 50 Hz to 60 Hz. 
Power — 200 W at 120 V ac, 60 Hz max. 


PHYSICAL CHARACTERISTICS 







Dimensions 
Width 20.3 
Height 
Depth 






INCLUDED ACCESSORIES 
4051 File Manager ROM Pack (020-0279-00); power cord 
(161-0066-00); 6.5 ft 2 meter double shielded GPIB 1/F cable 
(012-0630-03); box of 10 cleaning pads (006-2398-00); 0 to 9 
label set (334-3340-00); installation guide; operator's manual; 
pocket reference card. 


ORDERING INFORMATION 


SGOT File MaNQQOl siscsiscsnnsscscvexscusnsneaes $1,600 
Option 30 — Two Disk Drives Total ...........ccccsseseseeeees $1,400 
Option 31 — Three Disk Drives Total .........sssssesserees $2,400 


Option 40 — 4052/4052A or 4054/4054A Compatible ..... NC 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
Option A5 — Switzerland 220 V/10 A, 50 Hz 


WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41 
N1 — Service Plan + 9 Months Service .............scccceseee $385 


4924 Tape Drive 


GPIB IEEE-488 Compatible 


Easy-to-Use Data Storage/Retrieval 


The 4924 Digital Cartridge Tape Drive provides 
reliable, easy-to-use data storage and retrieval for 
the Tek 4050 Series Desktop Computers. Up to 
15 tape drives can be mutiplexed to a 4050 acting 
as a controller on the GPIB. A single 4924 drive 
allows concurrent handling of merge operations, 
and input/output transactions. 


CHARACTERISTICS 
Cartridge Type — 300A, 300XL, 600A Certified Data Car- 
tridges from Tektronix. 


Usable Tape Length — 300 ft, 450 ft, 600 ft. 
Storage Capacity — Up to 600 kbytes. 
Characters/Record — 128/256 eight-bit bytes. 
Recording Density — 1600 bpi. 

Data Format — 8-bit binary or 8-bit ASCII. 
Number of Data Tracks — Two. 

Recording Format — NRZ two-track, self-clocking. 
Read/Write Speed — 762 mm/s (30 ips). 

Skip Forward/Reverse — 762 mm/s (30 ips). 

Fast Forward/Rewind — 2.286 m/s (90 ips). 


4924 





System Error Rate — One in 10’ or less. 

Start Time Read/Write — 25 ms. 

Start Time Fast Forward/Rewind — 75 ms. 
AC POWER 


Line Voltage Range — 100 V ac to 240 V ac (jumper 
selectable). 


Line Frequency — 50 Hz to 60 Hz. 
Power — 62 W at 115 V ac. 

PHYSICAL CHARACTERISTICS 
Dimensions 





INCLUDED ACCESSORIES 


Power cord (161-0066-00); 6.5 ft 2 meter GPIB I/F Cable 
(012-0630-01); operator's manual; operator's card; tape 
cartridge. 

Se ee 


ORDERING INFORMATION 
4924 Digital Cartridge Tape Drive ....... $2,990 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro, 220 V/16 A, 50 Hz 
Option A2 — UK, 240 V/13 A, 50 Hz 
Option A3 — Australian, 240 V/10 A, 50 Hz 
Option A4 — North American, 240 V/15 A, 60 Hz 


WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41 
N1 — Service Plan + 9 Months Service ...........cc0c0000 +$260 
Sree 3 es ee = ct ce ee 


OPTIONAL ACCESSORIES 
300A Certified Data Cartridge — From Tektronix 


(box of 5, 300 ft ea). Order 119-0680-01 ...........csceeeseesees $120 
300XL Certified Data Cartridge — From Tektronix. 

CGR TOTO cxnccckcssmizaccuassantcacascstsncssecccumestacauaveencensss $35 
600A Certified Data Cartridge — From Tektronix. 

GIG VIGAAGSADG cecscercsssrvesesunnvenswvenssccevstessovwscusuuecocennens $45 
GPIB I/F Cable — 3 meter (9.75 ft) (4924). 

ONGEE O12-OCBO-ON sisvsiacaniscccsncsnssercessesscisncansesssidecsvanisinonesis $75 
GPIB I/F Cable — 4 meter (13 ft) (4927) 

PUT Cr IPOMNGEE icsiacsisnminsinnnnssanicsenianeinidennnsuiiaammiianimins $115 


Service Manual 
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OEM Terms available on these products. 
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TEK 


GPIB EXTENDER 


MULTI-USER FILE SYSTEM 





PERIPHERALS 








4909 


Multi-User File Management System 
The 4909 complies with IEEE Standard 488-1978. 





Shared Access up to 10 Users 


Public and Private File Workspaces for Op- 
erational Flexibility/File Protection 


32 or 96 Mbyte Drive Capacity 
Expandable up to 8 Drives (768 Mbytes) 
Indexed and Dynamically Allocated Files 
Variable Length Records 


Time of Day Clock with Battery Backup 
SS SS ES SS 


The 4909 Multi-User File Management System is a high perfor- 
mance mass storage system based on a controller that pro- 
vides advanced file management between up to ten desktop 
computers and large capacity hard-disk drives. Flexible file 
management and a multiple level library structure provides mul- 
tiple file access levels, indexed (keyed) file support, directly ad- 
dressable bytes within records, expandable records and files, 
and enhanced data storage and retrieval. Permitting host inter- 
facing flexibility, plug-in options include additional disk drives 
for expanded capacity. 


Mass Storage Expandability 

The 4909 offers 32 Mbytes of data storage capacity as stan- 
dard. Optionally, 96 Mbytes of storage capacity are available. 
Each drive comes with a 16 Mbyte removable disk cartridge 
allowing data transportability and fast backup. For increased 
capacity, additional disk drives can be added by acquiring the 
4909AC Auxiliary Cabinet. This cabinet will hold one or two 
additional disk drives of either 32 or 96 Mbyte capacity. Inter- 
connection with the 4909 is by a plug-in disk interface that can 
support two hard disk drives. A maximum of four disk interface 
plug-ins can be used on the 4909, supplying a maximum of 768 
Mbytes of online mass storage capacity. 


File Security 

Several levels of file security are provided by the 4909. The 
removable disk cartridge allows large collections of files to be 
completely removed from the 4909 and placed in a physically 
secure place. For archival storage, the removable cartridge is 
highly effective. 


Multi-User Access 

The cost effectiveness and contribution to productivity of a 
mass storage system is enhanced when two or more users are 
allowed to share information simultaneously. The 4909 allows 
the sharing and updating of files by up to ten users. Private file 
access is permitted after users supply a User-ID and pass- 
word. Access is permitted to a private file workspace if the user 
entry matches a predefined User-ID list maintained by the 
4909. 
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indexed Files 
For users requiring faster, more flexible access to record infor- 
mation stored in files, the 4909 provides indexed or keyed files. 


Each record can be stored and retrieved on the basis of an 
alphanumeric key. The key used might be an employee's name 
or a product reference number. With indexed files, information 
can be better organized, and quickly retrieved. 


Variable Length Records 

Variable length records are supported by the 4909 to provide 
additional flexibility in creating and updating files. This allows 
records to change in accordance with user requirements. 


ROM Pack Operation 

Access to the 4909 from the 4050 Series of desktop comput- 
ers will be via GPIB interfacing used in conjunction with a ROM 
pack to provide file management operation. ROM packs for the 
4050 Series include the 4051R10 for use with the 4051, and 
the 4052R10 for use with the 4052/4052A or 4054/4054A. 


GPIB Extender 

A plug-in GPIB extender provides a cost-effective way to con- 
nect to remotely located, 4050 Series desktop computers or 
any IEEE Standard 488 compatible instruments, allowing com- 
munication over distances of up to 500 m (1650 ft). 


CHARACTERISTICS 
Capacity Per Drive — 32 Mbytes or 96 Mbytes (16 
removable). 
Disk Data Transfer Rate**' — 1.2 Mbytes/s. 
GPIB Data Transfer Rate*' — 240 kbytes/s max burst. 
Average Access Time — 30 ms. 
Average Latency Time — 8.33 ms. 
Recoverable Error Rate — Two in 10'° bits. 
Number of Tracks/Inch — 384. 
"' Actual transfer rates are application and computer 

dependent. 
AC POWER 

Line Voltage and Frequencies — 120 V ac at 60 Hz, 
240 V ac at 50 Hz, 100 V ac at 50 Hz or 60 Hz. 
Power — 1150 W max at 120 V ac, 60 Hz. 


PHYSICAL CHARACTERISTICS 


Dimensions 





INCLUDED ACCESSORIES 
13 ft 4 meter GPIB interface cable (012-0630-04); 16 Mbyte 
cartridge disk (119-1462-00); system operator's manual; 4909 
site preparation sheet; instruction manual. 


ORDERING INFORMATION 





4909 Multi-User File System ............. $16,000 
OPTIONS/FIELD UPGRADES 
Option 33 — 96 Mbytes Disk .........cssssecssssresceenesees +$2,000 
4909AC — Auxiliary Cabinet ..........cscccccssereesseeeseeens $13,000 
4909F01 — GPIB Interface .0........ccccecccceceeceeeseeseeneneeens $1,600 
QQ0SFO2 — GPIB ExtOndel .nccsccsssccrcscssccccssvccccesssssssssce $2,095 
4909F03 — Disk Interface ...........ccccceseeseesesseeesseseeererees $1,600 
4909F10 — Controller Expansion .......:cccccccscesesesreceeees $1,000 
4051R10 — ROM pack for 40510 ..c.cecsecsccecsesccseesecseesecees $300 


4052R10 — ROM pack for 4052/4052A or 4054/4054A .. $400 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41 


N1 — Service Plan + 9 Months Service ..............5+ +$1,240 
EES IG OE EE EO SP EE SE SS 





GPIB 4932 GPIB Extender 


The 4932 is designed to support other products 
that comply with IEEE Standard 488-1978. 





Up to 500 m GPIB Extension 
User Transparent Operation 


4909 Plug-in Option 


The 4932 is a general purpose interface bus extender that pro- 
vides a cost-effective way to interconnect IEEE Standard 488 
compatible instruments, and allows GPIB communication over 
distances of up to 500 meters (1650 feet). The 4932 extends 
the range of standard length GPIB cables by using a 75 2 RG 
6/U coaxial “link” cable and operates transparently to the user. 
Two versions of this Tektronix product are available: the 4932, 
a self-powered unit, and the 4909F02 Plug-in Interface. The 
4932 converts parallel GPIB data to serial form, appending var- 
ious control signals and then transmitting the data to the re- 
mote end over the coaxial “link” cable. The 4909F02 was pri- 
marily designed for use with the Tektronix 4909 Multi-User File 
Management System. It plugs directly into the system bus and 
provides a coaxial “link” cable connector for use with a remote 
4932. At the remote end, a 4932 GPIB Extender converts the 
data back to a parallel, GPIB compatible format. 


CHARACTERISTICS 
PERFORMANCE CHARACTERISTICS 
Data Transfer Rates — Distance up to 300m: 20 kbyte/s. 
Distance 300 to 500m: 5 kbyte/s. SRQ Propagation Delay 
(300 m): 23 us max. 
AC POWER (4932 ONLY) 

Line Voltage Ranges — 100 V ac, 120 V ac at 0.2 A; 
220 V ac, 240 V ac at 0.1A. 
Line Frequency Range — 48 Hz to 400 Hz. 


PHYSICAL CHARACTERISTICS 









Width 
Height 
Depth 





INCLUDED ACCESSORIES 
Instruction Manual 


ORDERING INFORMATION 
4932 GPIB’ ExteOndel csssssvisesssccessssxeuucess $1,195 
4909F02 GPIB Extender ................0008 $2,095 
INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
Option A5 — Switzerland 220 V/10 A, 50 Hz 
WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41 
N1 — Service Plan + 9 Months Service ...........::ceeeee +$45 
Cee ee Se ee ee ee re 


OPTIONAL ACCESSORIES 
Coaxial Interface Cable (50 ft) RG 6/U — 


Onder: C12 105 TAD. csssussesvssessssusassinssvesodsetsssinstsseesusesesssasics $50 
Coaxial Interface Cable (200 ft) RG 6/U — 
Onder O12- 1052-00 sissssscsisessscvessancaccessinasaissinapaccssdecsasniaise $105 


OEM terms available on these products. 





TEK PERIPHERALS 


4611 





4611 Hard Copy Unit 





Low Copy Cost 
High Contrast, Permanent Images 
Electrostatic Process 


Storage Tube Compatible 


The 4611 provides low cost, high quality copies 
of complex graphics and alphanumerics from 
storage tube displays at the press of a button. 
The 4611 is based on electrostatic (charge trans- 
fer) technology, and uses electrographic paper 
for high contrast, permanent copies at an eco- 
nomical per-copy cost. 


The 4611's high addressability and dot overlap 
result in uniquely dark, smooth lines for optimum 
copy quality. The dry toning system employed 
by the 4611 is cleaner, more convenient and 
more consistent than liquid toning systems. |Im- 
ages are permanently fused and made from in- 
ert, safe ingredients. Typical user applications in- 
clude quick preview copies before final plotting, 
copies of intermediate steps during interactive 
work sessions, and final output copies for re- 
ports, presentations, and file records. 


Compact and lightweight, the 4611 can be easily 
moved from desk to desk. It also can be 
multiplexed to copy up to four teminals and/or 
display monitors. Warm up lights and paper-out 
indicators are provided. 


The 4611 is compatible with the Tektronix 4010 
Series of Computer Display Terminals, the (4114, 
4114A, 4116A, 4025, and the 4025A) Terminals, 
the 4050 Series of Graphic Computing Systems, 
and the 4081 Interactive Graphics Terminal. The 
4611 is also compatible with Tektronix 11 and 
19 inch computer display modules. 


CHARACTERISTICS 
Warm-up Time — Two minutes. 
Copy Time — 24 s (vertical format). 
Paper Type — Electrographic (dielectric). 
Image Size — Vertical Format: 190 mm x 147 mm 
(7.5 in x 5.8 in). Landscape Format (Option 01): 
190 mm x 254mm (7.5inx10in). Option 31: 
190 mm x 226 mm (7.5 in x 8.9 in). 
Addressability — Vertical: 171 dots/in. Horizontal: 
256 dots/in. 
Toner — Dry magnetic. 


AC POWER 
Voltage Range — 90Vac to 128Vac and 180Vac to 
250 V ac. (High range requires Options A1, A2, A3 or A4). 
Line Frequency — 48 Hz to 62 Hz. 
Power — Warm-up: 300 W nom, 370W max. Operating: 
215 W nom, 290 W max. Idle: 120 W nom, 185 W max. 


PHYSICAL CHARACTERISTICS 





INCLUDED ACCESSORIES 
Power cord (161-0066-00); 10ft 15-pin hard copy cable 
(012-0547-00); 2 rolls/case electrographic paper 
(006-2838-00); 4.9 oz dry copy toner (006-2990-00); operator's 
manual. 


ORDERING INFORMATION 


G14 ERA CO UME ccsesenncomcnsessernesecs $4,550 
Option 01 — Landscape Image Format ........sesrsee +$150 
Option 02 — Four-Channel Multiplexer .........cssesssee + $600 


Option 31 — Compatible with 4025 and 4025A Terminals. 
(Not required if Option 01 IS OFDOTED.) .....cccccssessereserseeensrres 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
Option AS — Switzerland 220 V/10 A, 50 Hz 
WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41 
N1 — Service Pian + 9 Months Service .........scccserses +$515 
a ee cee 


OPTIONAL ACCESSORIES 
interconnect cable 14-pin (20 ft) — 


5 


5 | een ne sre ns $220 
interconnect Cable 15-pin (50 ft) — 

Car G1 AOD. vnccnnesccensansnssciecintnnntiteseuvintucondmmintbabesens $425 
Extender Cable (for servicing only) — 

Order 175 -B4Z1 OG cssccssesicicscssossnesssanisarncenicseariecsvnsseasinseen $36 


PAPER & TONER 
Electrographic Paper (2 rolls/case) — 


4631 Hard Copy Unit 


High Image Quality, Copies in Seconds 
Fiber Optic Process 
Storage Tube Compatible 


The 4631 Hard Copy Unit provides superior quali- 
ty copies of any graphic and alphanumeric infor- 
mation displayed on a storage tube display. The 
4631's fiber optic process uses Dry Silver paper 
for the fine detail and photographic quality image 
needed when copying complex graphics and al- 
phanumerics. It requires no toners or chemical 
additives of any kind. Copies can be made in ei- 
ther vertical or horizontal format. A special “slow 
scanning” mode allows images on the horizontal 
format to be made at even higher resolution and 
image quality. 


The 4631 can be multiplexed to copy up to four 
storage tube terminals and/or display monitors. It 
is compatible with the Tektronix 4010 Series of 
Computer Display Terminals, the 4114B and 
4116B Terminal, the 4025 and 4025A Terminal,the 
4050 Series of Graphic Computing Systems, and 
the 4081 Interactive Graphics Terminal. The 4631 
is also compatible with Tektronix 11 and 19 inch 
computer display modules. 


HARD COPY 
UNITS 






CHARACTERISTICS 
Warmup Time — Ten minutes. 
Normal Scan — 18 s first copy; 9 s subsequent. 
Siow Scan — 36 s first copy; 16 s subsequent. 
Paper Size — 216 mm x 277 mm (8.5 in x 11 in). 
Paper Type — Std Dry Silver (500 ft roll). 
Addressability, Normal Scan — Vertical: 79 dots/cm (200/in). 
Horizontal: 67 dots/cm (170/in). 
Siow Scan — Vertical: 118 dots/cm (300/in). Horizontal: 
134 dots/cm (340/in). 
image Size — Vertical Format: 180 mm x 137 mm 
(7.1 in x 5.4 in). Horizontal Format: 225 mm x 170 mm 
(8.85 inx 6.7 in). Option 31: 163mm x 190 mm 
(6.4 in x 7.5 in). 


AC POWER 
Voltage Range, Standard — 104 V ac to 126 V ac. 
Strappable Low Range — 90 V ac to 110 V ac. 
Strappable High Range — 108 V ac to 132 V ac. 
Power, Warmup — 620 W nom; 750 W on high range. 
Power, Copy Process — 200 W nom; 240 W on high range. 


PHYSICAL CHARACTERISTICS 





INCLUDED ACCESSORIES 
10 ft 15-pin interconnect cable (012-0547-00); 500 ft roll stan- 
dard dry silver paper (006-1603-00); user's manual. 
ena. 5 eg a ee 


ORDERING INFORMATION 


4631 Hard COmY UIE cccscosessssssessvsccsence $5,950 
Option 01 — Copy Counter .......csssssssesseceseseserseneeenses +$120 
Option 02 — Four Channel Multiplexer .............cssse + $660 
Option 31 — Compatible with Tektronix 

ROZS Bri GOQGA VOTO: ossisciseriesisscccscnsccrscssssctsineniscnionss NC 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A 50 Hz 
Option A2 — UK 240 V/13 A 50 Hz 
Option A3 — Australian 240 V/10 A 50 Hz 
Option A4 — North American 240 V/15 A 60 Hz 
Option A5 — Switzerland, 220 V/10 A, 50 Hz 

WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41 


N1 — Service Plan + 9 Months Service ........cscsceseeees +$600 
oe ee eo eee ee ee 
OPTIONAL ACCESSORIES 

Interconnect Cable 15-pin (20 ft) — 

Car TE AGO sicencsnitsatitcnmsetsenncccicnninissanicaiinavtiiainaaiicn $220 
interconnect Cable 15-pin (50 ft) — 

Order BIZ OGAG OD rcrccscransessscssssisscsccscosssctcnsstscosssssessessseee $425 
Service Manual 
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KK VIDEU HARD CUPYT 
UNITS 





4612 video Hard Copy Unit 


Low Copy Cost 


High Contrast, Black and White Images 
Electrostatic Process 


Video Source Compatible 
= Se Se St ee a ee 


Hard copy units such as the 4612 provide quick 
and convenient copies of complex information 
that has been displayed on a screen. These 
devices are essential to the use of graphic termi- 
nals, desktop computing systems, and video 
image processing systems. To fulfill a variety of 
user needs, graphic and alphanumeric informa- 
tion is permanently recorded on paper at the 
press of a button. These needs include quick 
preview copies before final plotting, copies of 
intermediate steps during interactive work ses- 
sions, and final output copies for reports, presen- 
tations, and file records. 


The 4612 provides permanent black-and-white 
copies of graphic and alphanumeric information 
from raster scan terminals and other video signal 
sources. Based on electrostatic technology, the 
4612 uses electrographic paper for high contrast 
copies at an economical copy cost. The 4612 is 
compatible with the Tektronix 4025A terminal, the 
4112A Option 11 terminal, and with a wide variety 
of raster scan terminals and video signal sources 
including DEC VT100 Series terminals, DEC MINC 
Systems and those sources that produce RS-170, 
RS-330 or RS-375A type signals. 


The 4612 is compact and lightweight, and can 
easily be moved from desk to desk. Its unique dry 
toning process is convenient, non-messy and 
superior to liquid toner systems. Images are 
permanently fused and made from inert, safe 
ingredients. Warm-up lights and paper-out indica- 
tors are provided. All copies are vertically orient- 
ed. The 4612 can be multiplexed to copy up to 
four terminals and/or display monitors with 
Option 02. 


The standard 4612 unit is prepared for use with 

525 line, 60 Hz sources. Adjustment for 625 line, 

50 Hz is provided as an option. 
CHARACTERISTICS 


Warm-up Time — Two min. 
Copy Time — 24 s. 
Paper Type — Electrographic (dielectric). 
Image Size — 7.5 x 5.8 std (525 line, 60 Hz signals). 
Addressability — Horizontal: 256 dots/in. Vertical: 171 
dots/in. 
Toner — Dry magnetic. 

AC POWER 
Voltage Range — 90Vac to 128Vac and 180 Vac to 
250 V ac. (High range requires Options A1, A2, A3 or A4.) 
Warm-up — 300 W nom, 370 W max. 
Copy Process — 215 W nom, 290 W max. 
idle — 120 W nom, 185 W max. 


PHYSICAL CHARACTERISTICS 
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INCLUDED ACCESSORIES 
Power cord (161-0066-00); 2 rolis/case electrographic paper 
(006-2838-00); 4.9 oz dry copy toner (006-2990-00); 10 ft BNC 
interconnect cable (175-2753-00); operator's manual. 
aE ee SS ee eg Pee eee ees eee ee 


ORDERING INFORMATION 


4612 Video Hard Copy Unit .........0006 $4,400 
Option 02 — Four-Channel Multiplexer ..........csser + $600 
Option 03 — Setup for 625/50 Hz Scanning Std ..........+ NC 
Option 08 — Setup for DEC VT100 Series Terminals ...... NC 


Option 15 — Video Input 15-pin Connector .........ccceeeees NC 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
Option AS — Switzerland 220 V/10 A, 50 Hz 
WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41 
N1 — Service Plan + 9 Months Service ..........ccccceee +$515 
Se re a 


OPTIONAL ACCESSORIES 
Service Manual 
Interconnect Cable, BNC (10 ft) — Order 175-2753-00 $23 
interconnect Cable, BNC (25 ft) — Order 012-0157-00 .. $100 


“T” Connector, BNC — Order 103-0030-00 ................ $6.50 
Interconnect Cable, 15-pin (10 ft) — 

CHT OF2-DBIOO snsecescisnsssoincansacninevsnvsassssasonvsonnecsunessens $135 
Interconnect Cable, 15-pin (20 ft) — 

Oe | eee ee en EN $155 
Interconnect Cable, 15-pin (50 ft) — 

ORAS O12-QEO46 OR cccsicsiccaiiccisccnvensisentnusiespcscinavnisimatacins $180 
Extender Cable (For servicing only) — 

Order 175-3421 OD sccicccccccscontisscorcecticnicannatncieuianemnes $36 
Remote Copy Button — Order 016-0722-00 ...........c00 $100 
Remote Copy Button and 25 ft Cable — 

CI OTTO wicusncesmmanearenttenedinnsenteneersntsenonnenn $165 
Remote Copy Button and 50 ft Cable — 

SE CP ee. iiaitassaeaiciniiniiianidaaaaidiminniaiaae $200 
25 ft Cable for Remote Copy Button — 

Order O12-CO8G 00 scaiincniccsinnnsisiiastcvinstitinninarsnntindiciinnness $65 
50 ft Cable for Remote Copy Button — 

Order O12-OSBG-OG snascressucinissconssseivisccnsscesiiantenceinieiiansene $100 


PAPER & TONER 

Electrographic paper, (2 rolls/case) — 

CPE COG SOO D0. cracssncaphssinmeanntocesiieinvsinerienticecensrseeseneneen $35 
Dry Copy Toner, (4.9 oz) — Order 006-2990-00 ............ $22 


4632 video Hard Copy Unit 





High Image Quality 

Gray Scale Capability 
Copies in Seconds 

Video Source Compatible 





The 4632 provides permanent copies of graphic 
and alphanumeric information from raster scan 
terminals and other video signal sources. All 
copies are horizontally oriented. Eight distinct 
shades of gray can be copied with a special gray 
scale enhancement option. The standard 4632 
can clearly show six different shades of gray, for 
polygon fill-in, bar charts, and many other 
applications. 


With Option 02, the 4632 can be multiplexed to 
copy up to four raster scan terminals, and can 
accept remote copy signals. The 4632 is compati- 
ble with the Tektronix 4020 Series, 4112, 4112A, 
4113, 4113A terminals and with a wide variety of 
raster scan terminals and video signal sources, 
including those that produce RS-170, RS-330, RS- 
375A, RS-343A and RS-412A type signals. The 
4632 is also compatible with VT100 Series termi- 
nals, the HP 2640 Series, the AT&T Gemini 100 
phd and an optional RGB mixer provides 

2 compatibility with many color displays such 
as the IBM 3279. 


The standard 4632 is prepared for use with 
525 line, 60 Hz sources. Many other adjustments 
are provided as options, including adjustments 
for 625 line, 50 Hz and for high resolution 1029 
line, 60 Hz. 


PERIPHERALS 


4632 








CHARACTERISTICS 

Warmup Time — Ten minutes. 
Copy Time — 18 s first copy; 9 s subsequent copies. 
Paper Size — 216 mm x 277 mm (8.5 in x 11 in). 
Paper Type — Std Dry Silver (500 ft roll). 
Addressability — Incoming signal dependent. 
Image Size — 203 mm x 152 mm (8 in x 6 in). 
Gray Levels — Six min (8 w/Option 06). 

AC POWER 
Voltage Range, Standard — 104 V ac to 126 V ac. 
Strappable Low Range — 90 V ac to 110 V ac. 
Strappable High Range — 108 ac to 132 V ac. 
Warmup — 620 W nom, 750 W max. 
Copy Process — 200 W nom; 240 W max. 
idle — 120 W nom, 185 W max. 


PHYSICAL CHARACTERISTICS 


Dimensions 





INCLUDED ACCESSORIES 
500 ft roll standard dry silver paper (006-1603-00); 75 2 BNC 
terminator (011-0102-00); user's manual. 
The 4632 is not shipped with an interconnect cable; order the 
desired cable from the following optional accessories list. 


ORDERING INFORMATION 


4632 Video Hard Copy Unit ..........000+. $6,050 
Option 01 — Copy Counter ........cscsccccsessssenesccssereseesees +$120 
Option 02 — Four Channel Multiplexer ................000 + $660 
Option 03 — Setup for 625 Line/50 HZ ............ccsesseeeeseeees NC 
Option 04 — Setup for 1029 Lime/60 HZ ........ccccseseeseeeeees NC 
Option 05 — Setup for Tektronix 4023 Terminal .............. NC 
Option 06 — Enhanced Gray Scale ..........ccccssssseeeeees +$840 
Option 07 — Compatible with HP 2640 Series 

TRTOUND: sinciciuseviniiaisannisaniananenisgceainsiaiianaiaeindiiiciain +$125 


Option 08 — Compatible with DEC MINC Systems .. +$125 

Option 09 — Setup for AT&T GEMINI 100 Systems . +$125 

016-0596-00 — RGB MiIXEeP .........scsscccesrsseesessesesseseneeeees $395 
INTERNATIONAL POWER CORD AND PLUG OPTIONS 

Option A1 — Universal Euro 220 V/16 A, 50 Hz 

Option A2 — UK 240 V/13 A, 50 Hz 

Option A3 — Australian 240 V/10 A, 50 Hz 

Option A4 — North American 240 V/15 A, 60 Hz 

Option A5 — Switzerland 220 V/10 A, 50 Hz 


WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41 


N1 — Service Plan + 9 Months Service ............cs:s00 + $600 
SS SSS Ss Swe SS eee eee eee 
OPTIONAL ACCESSORIES 

Interconnect Cable, 15-pin (10 ft) — 

ONGOE O12-QBOGOD svsiscnsissiciiccniciasstesnssssnisiicakensssactictnienies $135 
Interconnect Cable, 15-pin, (20 ft) — 

CIGOE CELIO S YE  sarerscnansmensntscsnprsntcenannucmaassasinasmeicion $155 
Interconnect Cable, 15-pin, (50 ft) — 

GHEGE CUZ-OBOA0? vcscsissicisssscessscnnsstersssesstssievsescuaseaseseens $180 
Interconnect Cable, BNC, 75 © (25 ft) — 

A Be 8: Ea eee meen $100 
Service Manual 

Remote Copy Button — Order 016-0722-00 ...........000+ $100 
Remote Copy Button and 25 ft Cable — 

COE ONG 7 ae e | sssacireceemiticieeiennaemanionn $165 
Remote Copy Button and 50 ft Cable — 

Ondet CVG BL ZEGS wissnsssmncinnnisnsisnunesineuminnans $200 
25 ft Cable for Remote Copy Button — 

Over: O12-QOGS-OD : sscscacicspunistincencistsintcstnacicssnisnassomasheestinsn $65 
50 ft Cable for Remote Copy Button — 

SN a ITT sesesinctnieencesnammeerintinnstiiniasnnniianmminmianis $100 
RGB Video Mixer — Order 016-0596-00 ............cccceeeee $395 
PAPER 

Standard Dry Silver Paper (500 ft roll) — 

Re air IT OT eieencrcinesenarhinsnneiieeincinnaiaiieaisensinnineiinnaniidbinias $90 
Standard lear Paper, (4 rolis/carton) — 

Order 006-1 NG ccaccccencchsnssansasnsinataticcskabiussiaiiaussabanen $320 


OEM terms available on these products. 
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4634 Imaging Hard Copy Unit 

PEE as SS TT SPP. oS sees Te 
Excellent Gray Scale and Resolution 
i ee SS eee 


The 4634 Imaging Hard Copy Unit records images 
of photographic quality from most TV video 
sources, both analog and digital. 


The 4634 can be quickly adjusted to accommo- 
date a wide variety of line rates, for both 50 Hz 
and 60 Hz systems. 


lt uses a fiber-optic CRT and thermal processor to 
produce a finished image with excellent resolu- 
tion and gray scale in less than half a minute. 
Cost per copy for large, file-sized images is low. 
An optional RGB mixer provides 4634 compatibil- 
ity with many color displays such as the IBM 3279. 


Video information is input through rear panel 
connectors. In most cases a simple BNC connec- 
tor is all that's required. 


The 4634 is available as either a rackmount or 
benchtop model. 
CHARACTERISTICS 


Recording Medium — Dry Silver Paper; Tektronix’ 
High Performance (7772) Paper or switch selectable to 
Tektronix’ Standard (7770) Paper. 

Paper Packaging — Rolls of paper encased in light-sealed 
cylindrical cassettes. 

Paper Dimensions — 216 mm x 152 m (8.5 in x 500 ft). 


Shelf Life of Tektronix Paper — 12 months at + 20°C with 
50% relative humidity. 


Recording Technique — Raster scan video with fiber optic 
CRT. 


Developing Technique — Heat via internal processor. 
Warmup Time — 20 min. 

Copy Time — 26 s. 

Exposure Time (11 in Copy) — 8.5s. 

Copy Repetition Rate — = 12s. 

Copy Length Range — 178 mm to 279 mm (7.0 in to 11.0 in) 
in 19 mm (¥4 in) increments. 

Horizontal image Size Range — 127 mm to 203 mm (5 in to 
8 in) for 60 Hz field rate; 152 mm to 203 mm (6 in to 8 in) for 
50 Hz field rate. 

Vertical Image Size Range — Adjusts for correct aspect ratio. 
Gray Shades — 12 w/Tektronix High Performance 
(7772) Paper. Six w/Tektronix Standard (7770) Paper. 
Resolution — At least 4.92 lines/mm (125 lines/in) w/Tektronix 


High Performance (7772) Paper. At least 3.94 lines/mm 
(100 lines/in) w/Tektronix Standard (7770) Paper. 


AC POWER 
Line Voltage Range (+10%) — Jumper selectable for 
100 V ac, 115 Vac, 120V ac, 200 Vac, 220 V ac, 230 Vac 
and 240 V ac. 


Line Frequency — 48 Hz to 62 Hz. 


PHYSICAL CHARACTERISTICS 





INCLUDED ACCESSORIES 
500 ft roll high performance dry silver paper (006-2432-00); 
752 terminator (001-0131-00); instruction manual (for 4634 
OEM); instruction manual (for 4634 Option 45). 
The 4634 is not shipped with an interconnect cable; order the 
desired cable from the following optional accessories list. 


ORDERING INFORMATION 
4634 Imaging Hard Copy Unit ............ $7,900 


Option 30 — Delete Rackmount Hardware .................. —$85 
Option 45 — End-User Set-up .....cccssccsessesesesssesensenenesanees NC 
016-0596-00 — RGB Mixer .....ccccccccccscrsssccossoverensesosscenes $395 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 


WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41 
N1 — Service Plan + 9 Months Service ...........cccc0000 +$600 
oo eee ee ee er 


OPTIONAL ACCESSORIES 


Cable — 75 {) (42 in) BNC. Order 012-0074-00 ............... $17 
Board Extender — Order 067-0687-01 0........cccccccesseesee $135 
Card Extender — Order 067-0708-00 ...........cccccssceesseeeees $95 
interconnect Cable — 15-pin, (10 ft). 
SO 2 | Eee ae a ee a a Ce $135 
Interconnect Cable — 15-pin, (20 ft). 
2; ee $155 
Interconnect Cable — 15-pin, (50 ft). 

COROT Te isi scan ecaceinnstinesenasnaptininiticnabiinnicineianieniids $180 
RGB Video Mixer — Order 016-0596-00 ..........cceseesseee $395 
PAPER 

High Performance Dry Silver Paper — 500 ft roll. 

Order GO 2652 OG vsccivcsrssemessvanssesssnnccuecetsnanvessnansecssisusiae $215 
High Performance Dry Silver Paper — Four rolls/carton). 
CHGRT COS BAS 2G) (siiiscicesssritasnssaceoteistomcansdaeanasieeainsivine $750 
4643 Printer 


Crisp, Matrix Quality Printing 
Easy to Use 
International Characters 


High Reliability 


A low cost alternative to conventional line print- 
ing, the Tektronix 4643 Printer provides fast, high- 
quality, impact printing while requiring no preven- 
tive maintenance and infrequent servicing. 


Fast but not expensive, the 4643 Printer uses bi- 
directional operation to print 340 characters per 
second, printing full 132 character lines. Speeds 
of 125 lines per minute are nominal. 


The 4643 provides three type faces: standard, 
condensed, and expanded. All three can be pro- 
gram selected, allowing users to mix the various 
fonts for greater reading impact. 


Compatibility 

The standard Tektronix 4643 can be interfaced 
with most standard RS-232 data processing in- 
struments and systems. Option 01 provides a par- 
allel interface. The 4643 is compatible with the 
following Tektronix products: 4010 and 4110 


4643 





Series terminals, 4020 Series terminals, and 4050 
Series Desktop Graphic Computing systems; the 
8001 and 8002A Microprocessor Labs and 8550 
Microcomputer Development Lab; and the 
S-3250, S-3270, and S-3280 Semiconductor Test 


Systems. 
CHARACTERISTICS 
Printing Speed — 340 characters/s. 


Character Density — Condensed: 219 characters/line. Stan- 
dard: 132 characters/line. Expanded: 72 characters/line. 


Throughput Rate — 132 Columns Wide: 125 lines/min. 
72 Columns Wide: 200 lines/min. 40 Columns Wide: 
300 lines/min. 


Paper Slew Rate — 254 mm/s (10 in/s) min. 

Character Set — 128 (96 ASCII plus 32 international). 
Vertical (Line) Spacing — 2.4 lines/cm (6 lines/in). 
Horizontal (Standard Character) Spacing — 3.9 charac- 
ters/cm (10 or 5 characters/in). 

Printing Matrix — 7 x 7 half-dot matrix. 

Paper Type — Continuous fanfold, edge perforated. 


Paper Width — 76.2 mm to 406.4 mm (3 in to 16 in) at 0.7 mm 
(0.028 in) maximum thickness. 


Ribbon Type — Fabric, continuous loop cassette. 
Ribbon Life — Five million characters. 
AC POWER 
Line Voltage — 90 V ac to 136 V ac or 187 V ac to 257 V ac. 
Line Frequency — 50 Hz or 60 Hz. 
Power, Idle — 150 W max. 
Power, Printing — 275 W max. 


PHYSICAL CHARACTERISTICS 





INCLUDED ACCESSORIES 
Ribbon cassette (118-1314-00); operator's manual. 


ae ee ee sr ee ee 
ORDERING INFORMATION 


4643 Printer (2400 Baud Standard) ............ $4, = 
Option 01 — Parallel Interface ..............cccccccccsseeeereeeeseeeeeee 
Option 02 — Customer Specifies Baud Rate 110, 150, 300, 
600, 1200, 4800, 9600. Use Option 61 

WO WNCIID COMMID iss criciccscnnscscnnccsaiesicasicinecinncimesinirnnnen NC 
Option 03 — 8550 Series Microcomputer Development Lab 
CONDEUDINY sssistiinsicnntinemnemianmmmenmemennne NC 
Option 61 — Required with Option 02. Select 110, 150, 300, 
600, 1200, 4800, or 9600 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro, 220 V/16 A, 50 Hz 
Option A2 — UK, 240 V/13 A, 50 Hz 
Option A3 — Australian, 240 V/10 A, 50 Hz 
Option A4 — North American, 240 V/15 A, 60 Hz 
Option AS — Swiss 220 V/10 A, 50 Hz 


WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41 


N1 — Service Plan +9 Months Service ........:0ceee +$340 
‘= res Se ee eee ar = ee 
OPTIONAL ACCESSORIES 

Service Manual 
Pedestal — Order 118-1335-00 ...........ccccesecccsesseeeeeeseeees $250 


OEM terms available on the 4634. 
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4662 Option 31 


4662 Option 31 


intelligent B-Size (A3) Plotter 





8-Pen Turret Version 
Compatible in RS-232C ASCII Environments 


Supported by PLOT 10 and PLOT 50 
Software 


The 4662 is the first plotter with built-in process- 
ing power. It has the capability to operate inde- 
pendently, without bogging down computational 
operations. Input data is internally buffered so 
you can optimize data transfer from your host 
processor, or move on to your next computation 
while the 4662 is plotting. Incorporating state-of- 
the-art technology, it provides an accuracy and 
repeatability that no other plotter can approach 
for the price. 


When turned on, the 4662 automatically adjusts 
for its nominal plot size regardless of how the last 
plot was set up. To set a different plotting area or 
adjust to a new paper size, you simply use the 
Set control buttons on the front panel to define 
the area. The 4662 plots on paper, vellum, mylar, 
acetate-film and preprinted forms. 


The 4662's digital stepping motors and internal 
vector generator operate at high speed, with 
microprocessor-controlled acceleration and 
deceleration. 


Excellent Repeatability 

There is no servo hysteresis and no drift as in 
potentiometric feedback systems. There are no 
slidewires to clean, no moving electrical contacts, 
and no servo adjustments to be made. 


8-Pen Turret 

The 4662 Option 31 adds the convenience of an 
automatic 8-pen turret to the built-in processing 
and feature-packed performance of the world’s 
most versatile small plotter. You can insert any 
eight pens and program the 4662 to make the 
selection for you. Mix and match hard-nib, fiber- 
tip and wet-ink pens. Include fine line widths for 
the most precise plots, or for drawing several 


136 


plots on a single page. Work with nine available 
colors to add greater clarity and appeal to pre- 
sentations and camera-ready plots. 


Retrofit your present 4662 with the Option 31 
turret. It can be installed quickly by any Tektronix 
service engineer. Updating existing programs to 
include programmed pen selection requires the 
addition of just a few lines of code. 


Operating Modes 

The 4662 Option 31 has two input modes in 
RS-232C: Alphanumeric (Alpha) and Graphic Plot 
(Graphic). The 4662 Option 31 also has Graphic 
input (GIN) to the host. 


CHARACTERISTICS 
Plotting Area — X-axis: >381 mm (15 in). Y-axis: >254 mm 
(10 in). 
Repeatability — +0.06 mm w/same pen, +0.25 mm w/pen 
exchanged. 
Time to Maximum Velocity — ~120 ms. 
Resolution — 0.127 mm (0.005 in). 
Plotting Rate — 406 mm/s to 559 mm/s (16 to 22 ips) vector 
dependent. 
Plotting Rate — User programmable from 10 mm/s to 
570 mm/s in 10 mm/s increments. 
Point Plotting Rate — Ten points/s max. 
Character Set — Full ASCII. 
Pen Control — Software or front panel Pen button; manually 
disabled. 
Writing Method — Fiber-tipped pen, nylon tipped pen, or wet 
ink drafting pens. 
Paper Size — 279 x 432 mm (11 x 17 in) max. 
Paper Retainer — Electrostatic hoiddown. 
Drive Characteristics — Two four-phase stepping motors, 


each operating a pulley/cable system to propel the pen in that 
motor's respective axis. 


AC POWER 
Voltage Ranges — 105 Vac, 116 Vac, 210 V ac, 232 V ac 
+14% V ac. 


Line Frequency — 48 Hz to 66 Hz. 
Power — 60 W typical, 90 W max. 


INCLUDED ACCESSORIES 4662 OPTION 31 
Power cord (161-0066-00); RS-232 cable (012-0829-00); GPIB 
cable (std w/Opt 01) (012-0630-03); digitizing sight 
(119-1432-01); 100 sheets blank paper (006-2410-00); 9-pen, 
multicolor packs for paper (016-0414-09); operator's manual; 
programmer's reference manual; reference card. 


ORDERING INFORMATION 
4662 Interactive Digital Plotter 


(Option 31 required) .........ccccceccreeeeeeeees $2,995 
Option 31 — 8-Pen Turret INCIUGED .......cccseseeserseeeees $1,000 
Option 01 — GPIB I/F Cable instead of 

REDS26 UP COS cnicnnnmmincerninraminunianies NC 
Grtian 20: — 8 i Bunt siscsictsnccscccncemsinrsporcassnnciciacnes +$495 
4662A01 — PLOT 10 Utility Routines Software ........... $460 
021-0339-00 — Option 31 Field Retrofit Kit 

Ca Te avccttctniasennromnccncestniscsnassesisunsennsntoncanssensinneintte $1,500 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
Option A5 — Switzerland 220 V/10 A, 50 Hz 
WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41 
N1 — Service Plan + 9 MONths Service ......ccceeeeeeee +$470 
OL A ee ee TE CoE REE ee 


OPTIONAL ACCESSORIES 
4662 OPTION 31 
Pedestal — Order 016-0629-00 ............ccccccessesesseeseeennees $420 
Dust Cover — Order 016-0462-00 ........ccccccceceeecteeeeees $11.75 
Service Manual 
Paper, Blank, 11 x 17 in (100 sheets/pkg) — 


TENE Cee 1 EI ccnereanivinsisizeremnnssnnconenentnansicthineidiniliiliiniis $10 
Paper, Full Log, 2 x 3 cycle (11 x 16.5 in) — 

Order COEF 702-00: ccscsesnensosccenrevicegcccscceransveraatinnmisiaseeionse $12 
Paper, Linear, 10 x 10/in (11 x 16.5 in) — 

Orla 006-166 GD sssiccisissaccssatasasincnsccrentisianessisseeciadcapaaniess $12 
Paper, Linear, 10 x 10/cm (11 x 16.5 in) — 

CORRE I FIGS | cxrenitinnnsnivisisnenennsenemnssnmnecenesieibsichitieebhadibbihas $12 
Paper, Semi-Log, 10 x 3 cycle, (11 x 16.5 in) — 

Onder COE - 1 20O-OD | scccenestnetennincticcccnsunsssunsmngentantevecmeieses $12 
Paper,Semi-Log, 10 x 2 cycle, (11 x 16.5) — 

GHOSE GOS- F750 Ge scsasscscicnnssicasercccccmmnnimanninenses $15 
GPIB Cable (4 meter) — Order 012-0630-02 ............... $115 
Double Shielded GPIB Cable (2 meter) — 

REIT Sie at et crensnittsinneirenscnntnnnennenenseninemniahiititiniidabiiiaiies $90 
Double Shielded GPIB Cable (4 meter) — 

Creher C1Z-DE BOON sisescsssscrsccsesscirsarsscrnsiansiviaisvenneniesvuaie $150 
“Quick Dry” Transparency Film (50 sheets/pkg) 

(8.5 in x 11 in) — Order 006-5939-00 .........ccccecsseereeserees $30 


Presentation Pack (Contains Film, Pens, 
Frames, Pen Tray and Storage Box) — 
ee OIE ccitesicnisaniccincinasioeentteenstibeihiaiiaaiinineaaaniaia $60 


Also see Supplies and Order Information for additional op- 
tional Accessories. 


OEM terms available on these products. 
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4663 


The 4663 is designed to support other products 
which comply with IEEE Standard 488-1978 





intelligent C-Size Plotter 
Dual Programmable Pen Control 
Nine Character Fonts 


RS-232 and GPIB Product 


The 4663 is the first high speed, C-size plotter 
with built-in processing power and 5.5 k buffer 
memory to free the host from many routine com- 
putations. This intelligent plotter saves time with- 
out sacrificing flexibility. 


The 4663 can handle either European A-2 drafting 
size or American C-size paper, mylar or acetate. 
Fiber tip, hard-nib, or wet ink pens give you crisp, 
clean camera-ready copies or overhead 
transparencies. 


A sprocket feed paper advance (Option 36) is 
available for roll stock, with form feed remotely or 
locally programmable. This option allows the 4663 
to operate unattended with a variety of form 
sizes. 


The plotter features dual programmable pen con- 
trol with interchangeable multicolor pens and is 
capable of producing dotted or dashed lines from 
local firmware. A built-in joystick allows easy man- 
ual positioning of the pen carriage crosshairs for 
digitizing or page scaling adjustments. 

Unique Parameter Entry Device 

This front panel device lets you quickly identify or 
select operating parameters without resorting to 
binary switches, straps, status display devices, 
and volumes of operator manuals. It allows you to 
quickly program baud rate, pen type, accelera- 
tion, plotting speed, aspect ratio, page size and 
many other parameters. 


Excellent Penmanship 

Nine character fonts come standard with the 
4663, including the full ASCII character set. All 
characters can be scaled, slanted, rotated and 
may be centered when used as pilot symbols. 


Local Functions 

Various graphic functions are implemented via 
firmwe're. Page scaling, windowing, viewporting 
and clipping are typical. 

Hardware loop through RS-232C interface is stan- 
dard and optional GPIB is available. The 4663 is 


a) ee. 






designed to support other GPIB products that 
comply with IEEE Standard 488-1978. 

The Tektronix 4932 GPIB Extender provides a 
cost-effective way to interconnect remotely locat- 
ed GPIB instruments, allowing communication at 
distances of up to 500 meters (1650 feet). See 
page 132 for additional information. 


CHARACTERISTICS 


Maximum Plotting Area — X-axis: 569 mm (22.4 in). Y-axis: 
432 mm (17 in). 

Repeatability — + 0.064 mm (+ 0.0025 in). 

Resolution — +0.025 mm (+0.001 in). 

Maximum Plotting Speed — 406 mm to 559 mm (16 ips to 
22 ips) vector dependent. 

Point Plotting Rate — Ten points/s max. 


Character Generator — 95 ASCII, 15 x 7 matrix, seven spe- 
cial fonts standard. 


Paper Size — 420 mm x 594 mm (European A2), 17 in x 22 in 
(US C-size). 

Paper Retention — Electrostatic hold down. 

Media Types — Paper, mylar or acetate. 


Drive Characteristics — Microprocessor controlled stepping 
motors controlling cable system connected to pen arm. 


Baud Rate — 110 baud to 9600 baud. 
Standard Interface — RS-232C, full duplex, loop-through. 


AC POWER 
Voltage Ranges — 90 Vac to 132 Vac and 180 Vac to 
250 V ac. 


Line Frequency — 48 Hz to 440 Hz. 
Power — 180 W typical. 


4663S 


Intelligent C-Size Plotter 
RS-232 and GPIB Product 





High Performance Features 





As the first interactive digital plotter to combine 
large plotter capabilities with C-size workstation 
convenience, the 4663S typically does most of 
the work relegated to the largest flatbeds and 
drums at a tremendous savings in time and cost. 


Using its dual-programmable pens, unique push- 
button parameter entry card, and the other high- 
performance features, you can enjoy easy com- 
mand over many of the most sophisticated 
plotting tasks. 

Features 

In addition to the capabilities of the 4663, the 
4663S offers the following high performance fea- 
tures as standard: 


DIGITAL 
PLOTTERS 


integral GPIB and RS-232 Interface 

This interface provides flexible plotter 
configurability with a variety of host computers, 
terminals and displays. 


Circular Interpolation and Programmable 
Macros 

These features allow the precise drafting of cir- 
cles and arcs, and for quick drafting of stored 
graphics and symbols. 


Added Default Parameters 
These parameters permit as many as four groups 
of set-up instructions to be entered in plotter 
memory, with single-key recall. 


Downloadable Math and Character Sets 
These sets permit alphanumeric versatility with re- 
duced host dependency. 


PHYSICAL CHARACTERISTIC (4663/4663S) 


Dimensions 





INCLUDED ACCESSORIES 

Power cord (161-0066-00); RS-232 15 ft I/F cable (Std w/basic 
unit only) (012-0829-00); 6.5 ft 2 meter GPIB I/F cable (Std 
w/Opt 01, 04) (012-0630-03); pkg of 3 black fiber tip pen 
(016-0414-00); pkg of 3 red fiber tip pen (016-0414-02); pkg of 
3 blue fiber tip pen (016-0414-06); pkg of 3 green fiber tip pen 
(016-0414-05); 100 sheets/box 17 x 22 in translucent white No 
1 sulfite paper (006-3150-00); 2 rolls/box 18 in x 200 ft “C” size 
after tear off, blank roll paper (shipped w/Opt 36 only) 
(006-2837-00); operator's manual; reference guide. 


ORDERING INFORMATION 


4663 Interactive Digital Plotter ............ $9,990 
4663S Interactive Digital Plotter ....... $10,900 
Option 04 — GPIB only (deletes RS-232C for 4663) ....... NC 
Option 36 — (4663) Paper Advance ..........cccseeseeees +$1,050 
Option 36 — (4663S) Paper ADVANCE ......scccrereeeeres + $990 
4663A01 — PLOT 10 Utility Routines Software ........... $750 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
Option A5 — Switzerland 230 V/10 A, 50 Hz 
WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41 
N1 — Service Plan + 9 Months Service ........ccccseeeeees +$940 
ee re Ss ee 


OPTIONAL ACCESSORIES 
Service Manual Voi | 
Service Manual Vol I! 
Paper, Blank Roll, (2 rolis/box) 


(“C” Size after tear off) Order 006-2837-00 ............00000 $40 
Paper, Blank Roll, (2 rolis/box) 

(Metric Size A2 after tear off) Order 006-3473-00 .......... $42 
Dust Cover, Soft Vinyl Order 200-2392-00 ..........cecceseeees $25 
Vellum (100 percent reg), 17 in x 22 in 

(100 sheets/box) Order 006-2836-00 ...........cccccceeeeeeeeeeees $45 
Mylar, Antistat, 17 in x 22 in 

(100 sheets/box) Order 006-2835-00 ........cccccsccseeeeeerees $120 
GPIB Cable, 4 meter (13 ft) Order 012-0630-04 ............ $150 
“Quick Dry” Transparency Film, 

8.5 in x 11 in, (50 sheets/pkg) Order 006-5939-00 ........ $30 


Presentation Pack (Contains Film, Pens, 
Frames, Pen Tray and Storage Box) 
gS | ET $60 


Also see Supplies and Ordering Information for additional 
optional Accessories. 


OEM terms available on these products. 
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NE W 4957 Graphic Tablet 


RS-232C Compatible 





High Quality Graphic Input Capabilities for 
4107 and 4109 Computer Display Terminals. 


Easy to Use and Inexpensive to Own 
Rh A SE CE IEEE AB: A FO: BE RR ON EE 5 


Simple Four-Button Cursor Control 

To use the 4957, merely touch the four-button 
cursor-puck to the tablet's active area. The tablet 
calculates the coordinates and relays them to the 
host computer for storage or manipulation. 


Human Engineering Features 

Include a 0 to 20 degree tilt; light weight (1.8 kg, 
4 lbs); remote control of tablet functions from the 
host computer, a built-in controller for easier 
setup and a more compact design; and indepen- 
dence from periodic biasing or other adjustments. 


Software Power 

The 4957 tablet and 4107 or 4109 terminal is 
software compatible with Tektronix 4110 family of 
terminals and tablets. 


The 4957 can operate in either an absolute 
coordinate system commonly found on a tablet or 
in a relative coordinate system commonly found 
on a graphics “mouse” or on thumbwheels. 


CHARACTERISTICS 
Size — 419 mm x 394 mm (16.5 in x 15.5 in). 
Active Writing Area — 297 mm x 297 mm (11.7 in x 11.7 in). 
Resolution — User selectable up to 1000 points/inch. 
Speed — User selectable up to 90 coordinates/second. 
Accuracy — + .625 mm (0.025 in). 
Repeatability — + .250 mm (0.010 in). 
INCLUDED ACCESSORIES 
Power supply and cord (119-1773-00); 4-button cursor 


(119-1775-00); instruction manual. 
eo SS ee et ee eee ee 


ORDERING INFORMATION 
4957 Graphics Tablet .........:ccccccccceceeseees $795 
INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro, 220 V/16 A, 50 Hz 
Option A2 — UK, 240 V/13 A, 50 Hz 
Option A3 — Australian, 240 V/10 A, 50 Hz 
Option A4 — North American, 240 V/15 A, 60 Hz 


Option A5 — Switzerland, 220 V/10 A, 50 Hz 
WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41 
N1 — Service Plan + 9 Months Service .........cccsceeeeee +$45 
ee ee Se a eee a ee 
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4953/ 4954/ 4956 Graphic Tablets 


Pen or Cursor Inputs 





Worst Case Spec 


With the 4953/54/56 Graphic Tablets, you can 
choose one of two input device options: a pen for 
best convenience or a push-button cursor where 
exacting accuracy is required. You can input 
points or vectors to digitize or display maps, 
graphic drawings, schematics and other designs. 


The 4953 and 4954 have custom interfaces that 
let them work with the Tektronix 401X terminal 
family. The 4956 is an IEEE-488 device that con- 
nects to the 4050 Series Desktop Computers. 


The 4954F32 Pedestal is a roll-around stand that 
allows the 4954 to be raised or lowered or tilted at 
any angle from vertical to horizontal. 


CHARACTERISTICS (4953) 
Size — 279 mm x 279 mm (11 in x 11 in). 
260 mm x 


Active Writing Area — 260 mm 


(10.24 in x 10.24 in). 

Resolution — 0.25 mm (0.01 in) min (10 bits). 

Accuracy — + 0.975 mm (+0.030 in) over entire surface. 
Repeatability — One point. 

Operating Modes — Single or multiple point entry using either 
optical cursor or pen. 


4954 
Size — 762 mm x 1016 mm (30 in x 40 in). 


Active Writing Area — 780 mm x 975 mm (30.7 in x 38.4 in). 
Resolution — 0.25 mm (0.01 in) min (12 bits). 

Accuracy — + 2.5 mm (+0.10 in) over entire surface. 
Repeatability — +1 point. 

Operating Modes — Single or multiple point entry using either 
optical cursor or pen. 


4956 
Size — 510mm x 510 mm (20 in x 20 in); Option 33, 
910 mm x 1220 mm (36 in x 48 in). 


Resolution — 0.127 mm (0.005 in). 

Accuracy — +0.1 mm (0.004 in) + 1 LSB. 

Repeatability — + 1/2 LSB. 

Repetition Rate — Up to 30 CPS. 

Operating Modes — Point, Stream, Switch Stream, 
Incremental. 


AC POWER (4953/54, 56) 
Line Voltage — 4953/4954: 94 V ac to 126 V ac or 187 V ac 
to 264 V ac. 
4956: 100, 115, 230. 


Line Frequency — 4953/4954: 48 Hz to 440 Hz. 
4956: 48 Hz to 66 Hz. 

Power — 4953/4954: 30 W max. 

4956: 75 W max. 


PERIPHERIALS 


INCLUDED ACCESSORIES (4953/4954) 
Reference card (070-1787-00); Pen w/inkless filler 
(119-0621-00); 4953: 11 in x 11 in bias magnet (119-0686-00); 
4954: 30in x 40in bias magnet (119-0687-00); instruction 
manual. 

INCLUDED ACCESSORIES (4956) 
2 m GPIB cable (012-0630-01); PLOT 50 graphics tablet sup- 
port software tape (020-0223-00); pen with inkless filler 
(119-0621-00); 20 in x 20 in bias magnet (119-0895-00); opera- 
tor's manual. 
EERE TR Ee EO re ee 


ORDERING INFORMATION 
4953 Graphic Tablet, 279 mm x 279mm 


i re $2,750 

4954 Graphic Tablet, 762 mm x 1016 mm 

So $4,950 

4956 Graphic Tablet, 510 mm x 510 mm 

eS |, ee $5,670 

Option 33 — (4956) Graphic Tablet, 910 mm x 1220 mm 

COB 0 5S WD caciseicstsscaccrccasnsnanmsccncccorernertscenanssinssanees +$2,600 

Option 48 — 220 V ac, 50 HZ POW? .........cccesesseeeeeerenernes NC 

4954F32 Pedestal (for 4954 or 4956 Option 33) ......... $1,325 
WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41 

N1 — (4953) Service Pian + 9 Months Service ......... +$215 

N1 — (4954) Service Plan + 9 Months Service ......... +$300 

N1 — (4956) Service Pian + 9 Months Service ......... +$385 

Se ee ee ee ee 

OPTIONAL ACCESSORIES 

Cursor — (1 Button, Replaces the Pen) 

SI 00a CATED | cicitthiertsibesiesinineervetnindemnannienipninensiiicsiilicon $315 

Pen Refill — Graphic Tablet, Biue Ink 

Order 616-OSS4-OD | sicsssccsvsssscscsssorsvessesvcinyasasocsseaveentinass $2.30 

Pen Refill — Graphic Tablet, Non-Iinking 

Ovler 016-OS35 OO sssvsvisciccccccscnccsiccescsscsscsnscestevescessiescsns $3.60 

New Tablet Surface — (Plastic Replacement Only) 

Fe nitsscinaccensncnistiesscnnrciseninnsnesupenaannsnsiiiiiliiiiaaii $35 

Cursor — (4 Button Replaces the Pen) (4956) 

NOY 9 1D-QB TOD | cnsiisisserscisrsessscccinssasegancemasianeisaieseiesin $430 

Service Manual (4956) 

4952 Joystick 


This sensitive fingertip cursor control allows 
quick, precise positioning of the cursor, making it 
easy to develop accurate graphics, with Tektronix 
4010 Family Terminals, 4081 Interactive Graphic 
Systems and 4050 Series Desktop Computers. 


The 4952 is Simplicity Itself 
Just move the center lever in the direction you 
want to move the cursor. Speed is controlled by 
the angle and distance of the lever from the cen- 
ter position. When you want to stop the cursor, 
simply release the lever to its neutral vertical 
position. 

CHARACTERISTICS 
Control Actuation — Spring return to center. 
Time Drift (Within 30-Second Period) — Adjustable to 
<1 part in 1024. 
Cursor Control Accuracy — 0.1%. 
Resolution (X and Y) — 1 part in 1024. 

INCLUDED ACCESSORIES 
Instruction manual for 4010 Series; instruction manual 
for Option 02. 


ORDERING INFORMATION 


4952 Joystick (4014/4015) ......ssscesesreees $625 
Option 01 — Joystick (for 4010, 4012, and 4013) ....... +$75 
Option 02 — Joystick (for 4050 Series) ..........cccceeee +$100 
WARRANTY-PLUS SERVICE PLAN REFER TO PAGE 41 
N1 — Service Plan + 9 Months Service ........ccccssceeee +$85 
AED A ee ee Le a eee 
OPTIONAL ACCESSORIES 
Adaptor Card — 4012 Compatible 
Order: 016-O1GS6 G0 cssasenenscinirnmennnaniotaienasunese $90 


OEM terms available on these products. 











IMAGING 
RECORDER 


TEK 


4635 Imaging Recorder 


Combined Line Scan/TV imager 


Superior Image Quality 

Excellent Gray Scale and Resolution 
Choice of Two Recording Media 
Significant Savings in Paper Costs 
Designed for Heavy Workload 
Available Only to Qualified OEMs 


The 4635 Imaging Recorder produces high-quality 
gray-scale images from both line scan and com- 
posite TV video sources. It is optimized for the 
requirements of diagnostic ultrasound, but can 
also be used for other applications requiring dual 
mode recording capability. 


The 4635 records on two types of photographic 
Dry Silver Paper: a High-Performance Paper for 
applications demanding extended gray scale and 
a lower cost standard paper for limited gray-scale 
needs. The 4635 can withstand heavy usage 
demands, processing a minimum of 50 rolls of 
paper (25,000 feet) between planned 
maintenance. 








Images produced by the 4635 are exposed using 
a CRT with a fiber-optic faceplate. Tiny fiber-optic 
filaments in the faceplate transmit the light output 
of the CRT to the paper. 


Following exposure the paper is advanced 
through a thermal processor, where the latent 
image is developed. The fully processed image 
then exits the recorder through a front-panel 
opening. 


The 4635's combination of superior imaging capa- 
bility, rugged design, and low cost operation 
make it the standard for quality and value among 
imaging recorders. 


CHARACTERISTICS 
Recording Technique — Exposing photographic Dry Silver 
Paper with light output from a fiber-optic CRT (Cathode Ray 
Tube). 
Developing Technique — Heating the Dry Silver Paper in an 
internal processor. 


IMAGE SIZE 
Line Scan — Width is adjustable from 100 mm to 200 mm. 
TV, Horizontal — 60 Hz: 125 mm to 210 mm. 50 Hz: 150 mm 
to 210 mm. 
TV, Vertical — Adjustable to provide correct aspect ratio. 
IMAGE FORMATS 


Line Scan — Successive lines written across width of paper, 
perpendicular to path of exiting paper, continuous recording. 
Raster Scan TV — Raster lines written in direction of paper 
path. OEM can select either cut TV page or TV frame insertion 
into continuous line scan recording. 


IMAGE 


Density Range — High Performance Paper: Min 0.2, max 1.4. 
Standard Paper: 1.2. 


Shades of Gray — TV Page: 12 levels for High Performance 
Paper, 8 levels for Standard Paper. Line Scan: 8 levels for High 
Performance Paper, 6 levels for Standard Paper. 

Resolution — Four cycles per mm in line scan. Two cycles per 
mm in TV page. 


RECORDING MEDIA 
Material — Tektronix High Performance Dry Silver Paper or 
Tektronix Standard Dry Silver Paper. 


Paper Packaging — Rolls of paper encased in light-sealed 
cylindrical cassettes. 


Paper Roll Dimensions — 152 m (500 ft) long, 216 mm (8.5 in) 
wide. 


Shelf Life (Unexposed) — Up to 14 months at 70°F (21°C) at 
50% relative humidity. Up to 6 months at 100°F (38°C) with 
small variation in sensitivity. Shelf life is extended if paper is 
refrigerated. 


PAPER SPEEDS 
Lines Scan — 10 mm/s to 100 mm/s. 
TV Page — 35 mms. 


CONTINUOUS LINE SCAN OPERATION X-AXIS 
Slew Rate Range — 50 ms to 500 ms. 
Retrace Time — 30 ms or less. 
Repetition Rate — 750 Hz to 3 kHz. 
Amplitude — 6 V +0.5V. 
Offset — Some portion must be at zero volts. 

CONTINUOUS LINE SCAN OPERATION Z-AXIS 
Amplitude — 5 V +1 V for entire modulation range. 
Offset — +1 V dc. 

RASTER SCAN TV OPERATION 
Line Rate — 15.4 kHz to 16.0 kHz. 
Field Rate — 50 Hz to 60 Hz. 
POWER SPECIFICATIONS 


Voltage Ranges (+10%) — 100 Vac, 115 Vac, 120 V ac, 
200 V ac, 220 V ac, and 230 V ac or 240 V ac 


Line Frequency — 48 Hz to 62 Hz. 
Power Consumption — 800 W max peak power demand. 


PHYSICAL CHARACTERISTICS 


Dimensions 


INCLUDED ACCESSORIES 
500 ft roll high performance dry silver paper (006-2432-00). 


ORDERING INFORMATION 
4635 Imaging Recorder 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option Al — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
Option AS — Switzerland 220 V/10 A, 50 Hz 
(ee ee a ee ee 


Available only to qualified OEM's. 
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TEK OEM DISPLAY PRODUCTS 











600 Series Monitors 


Product Summary 





Support 





Reliability 








Performance 





Value 
= ee a a eS SS See 


When you deal with Tektronix, you are dealing 
with a supplier who stands behind you every step 
of the way. As a world leader in display technol- 
ogy, we are committed to building lasting OEM 
relationships and supporting them with continuing 
new product developments. 


Your Tektronix resource starts with a broad and 
comprehensive package of OEM support includ- 
ing: OEM service agreements and capabilities 
throughout the United States and in many coun- 
tries; interface assistance and applications engi- 
neering, custom mods and documentation; and 
OEM pricing, terms, and conditions, to help make 
you competitive 


At Tektronix, our product reliability is your founda- 
tion. Your systems can only be as reliable as the 
components that go into them. Tektronix is com- 
mitted to producing the most dependable prod- 
ucts possible. You can be confident that the reli- 
ability we engineer into every product will help 
keep your customers satisfied and your service 
costs down. 


Consider the advantages of working with us: 
product performance with built-in reliability and 
measureable value, in addition to extensive OEM 
service and support. Your local Tektronix OEM 
Representative will show you how you can profit 
from a partnership with Tektronix. 


600 Series Products 

600 series monitors are proven performers in di- 
verse applications ranging from medical imaging 
to military systems 
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GMA Series Displays 


Tektronix pioneered the use of Cathode Ray 
Tubes in oscilloscopes over 35 years ago. With 
years of expertise in display design, TEK now of- 
fers display monitors for other applications requir- 
ing crisp, high resolution presentation of wave- 
form or image data. 


The five basic models are available to meet your 
needs: 606B, 608/620/624 and 634. The 606B of- 
fers high resolution X-Y for SEM's, Gamma cam- 
eras, and medical multi-imaging. 608/624 moni- 
tors meet the requirements for medical imaging 
and other demanding applications with high 
brightness X-Y and crisp displays. The rugged 
620 has reliable X-Y for the demands of military 
systems and instrumentation uses. The high reso- 
lution 634 video monitor offers unparalleled per- 
formance for medical imaging, computer graph- 
icS Cameras, and military systems. 


The standard displays come without handle, feet 
and covers. Options are available for each prod- 
uct to add these and other features you may re- 
quire to meet your application. Contact your local 
Tektronix representative to discuss your applica- 
tion and selecting the display to meet your needs. 


For information on compatible cameras see camera 
section. 

For information on compatible hard copy units, refer to 
page 133. 








GMA Series Display Modules 

GMA series display modules are built specifically 
for the system builder. We're committed to keep- 
ing the finest graphics display capabilities in the 
world available for you. Graphics that will fit your 
system perfectly and your customer needs 
precisely. 


The GMA series consists of the 19 inch storage 
GMA 102A and 19 inch color-enhanced-refresh 
storage GMA 103, and also the 25 inch GMA 125 
storage display. All offer storage with refresh 
technology which permits real-time motion, rota- 
tion, scaling, and selective erase. 


The GMA's chassis construction enables easy in- 
tegration with the rest of your system and facili- 
tates rapid service. Proven compatibility slashes 
your design turn around time, enabling early mar- 
ket entry and greater market share opportunities. 


SPECIAL PRICING, TERMS AND CONDITIONS ARE AVAIL- 
ABLE TO QUALIFIED OEMS. CONTACT YOUR LOCAL TEK- 
TRONIX REPRESENTATIVE FOR COMPLETE 
INFORMATION. 


TEK 


634 Monitor 





Extremely High Resolution, Low Distortion 


Display for Demanding Applications 
Ee i ee ee ee eee ee 


The 634 Video Display monitor delivers extremely 
high quality video images for both viewing and 
photography. Applications include: medical diag- 
nostic imaging, military infrared imaging, and 
automated test systems. 


Tektronix’ distortion requirements surpass normal 
standards. With the 634, you'll have less than 
1/2 percent distortion inside a 90 mm circular 
area; less than one percent for the rest of the 
screen. The 634 has a flat faceplate that pre- 
serves geometric accuracy in viewing and photo- 
graphic applications. Dynamic focusing assures 
crisp images, even in the corners 


Resolution on video displays can be separated 
into two catagories: vertical and horizontal. Verti- 
cal resolution is limited by the video line rate 
used, At the RS-170 rate of 525/60, approximately 
480 lines are visible. Option 15 extends the 634 
line rate to 1083/60, and improves the vertical 
resolution. Determined by spot size and video 
bandwiath, horizontal resolution typically exceeds 
1400 lines per screen height at center screen. 
Option 14 increases video bandwidth to 20 MHz 


Excellent Gray Scale and Brightness 
Uniformity 

The 634's CRT is designed to faithfully display 
gray scale images. This CRT utilizes an advanced 
gun design for excellent brightness uniformity 
(variation is less than +10percent across the 
screen) 


The 634 may be operated on either ac or dc 
power. Ac power is standard; Option 20 config- 
ures the unit for dc power 


CHARACTERISTICS 


DISPLAY 
Type — Raster scan, monochrome CRT. 


Dimensions — 90mm x 120mm (3.5in x 4.7 in), 15cm 
(5.9 in) diagonal. 


Aspect Ratio — 4 x 3. 





Resolution (Measured using the shrinking raster method, no 
interlace) — Center Screen at 100 cd/m? (30 fL): 1400 lines 
nominal (1100 lines worst case) or 800 lines nominal (650 lines 
worst case) with Option 01. 

Position Accuracy — =<0.5% within 90 mm circle (<1% with 
Option 01). <1% outside 90 mm circle (<2% with Option 01). 
Brightness — 515 cd/m? (150 fL) max. 

Brightness Uniformity (Using J16 Photometer) — Better than 
+ 10% over the scan area. 


Phosphor Type — WB (P45). 

LINE/FIELD RATE 
Standard — 525/60 (adjustable to 625/50). 
Option 15 — 1083/60, adjustable down to 675/60. 

VIDEO INPUT 

Signal — Composite video with negative sync; RS-170 
compatible. 
Signal Level — 0.35 V p-p to 2.0 V p-p. 
Maximum Safe Input — 5.0 V p-p. 
Bandwidth — 1 Hz to 10 MHz (20 MHz with Option 14). 
impedance — 75 {) loop through; switchable 75 {2 termination. 
Return Loss — 46 dB to 5 MHz with or without internal 75 2 
termination and power on. 
Dc Restoration — Referenced to back porch or sync tip. 
External Sync — Switchable. 


SAFETY 
Department of D.H.H.S. (BRH Rule 1020 10 (C) (1) standard. 
UL 544 Listing (Option 06) and UL 544 Component Recogni- 
tion (Option 09). C.S.A. certified. 


AC POWER 
Voltage Ranges (+10%) — 100 Vac, 110 Vac, 120 V ac, 
200 V ac, 220 V ac, and 240 V ac. 


Line Frequency — 48 Hz to 440 Hz. 


Power — 50 W at 120 V ac, 60 Hz. 
PHYSICAL CHARACTERISTICS 









Dimensions 

Width 8.4 
Height 5.2 
Height (Option 06) 6.3 


Depth 
Depth (Option 20) 











Net 
Net (Option 20) 





INCLUDED ACCESSORIES 
CRT implosion shield (337-2537-01); CRT filter (378-0133-00); 
instruction manual; operator's manual. 


DISPLAY 
MONITORS 





ORDERING INFORMATION 


634 Monitor 


(without handle, feet and covers) ........ $2,900 
Option 01 — Resolution of 800 Lines Nom, 650 Lines Worst 
Case. Position Accuracy — 1% in 90 mm Circle, 2% Rest of 


SET R DIY ’ cccssnrcascunnssensctnarsensesossavianentineinieesensaseneunieenmnesane —$205 
Option 06 — UL 544 Listing (covers, handle and feet included; 
NOt available With Option 20) ..........ccccccsesserseseseseeeeseees +$100 
Option 09 — UL 544 Component Recognition ...........00+ NC 
Option 13 — VideO Reverse ...........cccccsceeseseeceeeseeecereees +$85 
Option 14 — 20 MHz Video Amplifier ...............sssss00+ +$145 


Option 15 — High Line Rate. Factory Calibrated at 1083/60. 
User Changeable to Rates Between 675/60 and 1083/60 with 
UIE PORES VRE: iccicceniccnsestnisnerenieieniascsstetensibassenoeenes +$280 
Option 16 — Provides a 25 Pin Connector for Video Input, 
External Sync, TTL Z-axis Blanking, and External Brightness, 
Contrast, and Focus Controls (which are removed from the 
front and shipped separately) ............ccccssssssesessensenerers +$45 


Also Provides for a Video Reverse Input when Option 13 is 
Included. 

Option 20 — Dc Supply — +23 V, —22V, +9V 

(UT OQUIRIET)  .cceccnsenesasnvansnsenconsesesooscmvensononssoemcenccesoerns —$235 


016-0402-00*' — Rackmount Kit (one 634 and one empty 
cabinet side by side; not compatible with Option 20) .... $345 
016-0403-00*' — Rackmount Kit (two 634s side by side in 
19 in rack; not compatible with Option 20) ............se100 $250 
0 ee ee 


*! OEM pricing not available on rackmount kits. Quantity dis- 
count information is available on request. 


SPECIAL PRICING, TERMS AND CONDITIONS ARE 
AVAILABLE TO QUALIFIED OEMS. CONTACT YOUR LO- 
CAL TEKTRONIX REPRESENTATIVE FOR COMPLETE 
INFORMATION. 





690SR 





High Resolution, 19 inch, RGB Color 
Display 


Delta Gun, Dot-Shadow Mask CRT 
Variable Scan Rates 

Adjustable Picture Size and Aspect Ratio 
Precise Color Convergence 

Plug-in Interface Modules 

Stabilized Color Balance 

Rugged Construction 


Recommended for Television Display or 


Computer Graphics 
SSS ee ee SS SS SS Se 


See page 185 for more information. 
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DISPLAY 
MONITORS 


TEK 


620 





620 Monitor 


SS ee SS SSS SS Fe 
General Purpose, Economical, 
X-Y Waveform Display 


The 620 has Built-in Reliability 

With fewer parts and lower power, display and 
system reliability are improved, and service costs 
are lower. 


Package the 620 the Way You Want It 
A wide variety of packaging options are available 
for easy integration into your system. 


CHARACTERISTICS 

DISPLAY 
Type — Flat-faced rectangular CRT. 
Dimensions — 100 mm x 120 mm (3.9 in x 4.7 in). 
Phosphor — GH (P31) is standard. 
Spot Size — 0.38 mm (15 mils) at 0.5 vA. 
Linearity — The voltage required to produce a 25-mm deflec- 
tion from any point on the CRT will not vary more than 5%. 
Usable Brightness — Up to 100 cd/m? (30 fL). 


VERTICAL AND HORIZONTAL AMPLIFIERS 
Bandwidth — Dc to 2 MHz. 
Settling Time — 1 us from any point on the CRT within 
0.5 mm of final position. 
Deflection Factor — (Adjustable) Vertical: <0.9 V to 
> 1.5 V/100 mm. Horizontal: <0.8 V to = 1.2 V/100 mm. 
Input R and C — 1 Mf) shunted by <47 pF. 
X-Y Phase Difference — 1° max, dc to 500 Hz. 
Max Input Voltage — +25 V (dc plus peak ac). 
Recommended Source Impedance — <10 ki). 


Z-AXIS AMPLIFIER 
Bandwidth — Dc to =5 MHz. 
input Sensitivity Range — Not adjustable. 1.0 V will produce 
maximum brightness with Intensity Control set at mid-range. 


AC POWER 
Voltage Ranges (+10%) — 100 Vac, 110 Vac, 120 V ac, 
200 V ac, 220 V ac and 240 V ac. 
Line Frequency — 48 Hz to 440 Hz. 
Power — 22 W at 120 V ac. 


PHYSICAL CHARACTERISTICS 
Dimensions 
Height (without feet) 
Width 
Depth 
Weight (without handie 
feet, and covers) 















INCLUDED ACCESSORIES 
CRT graticule (331-0455-00); instruction manual; operator's 
manual. 


ORDERING INFORMATION 


620 Monitor 

(without handle, feet or covers) .......... $1,400 
Option 01 — Internal Graticule 

Ce BD CW AE F2 FUTIW DT  cccnsansissnnsnsesnaconansnnenanivovamnonnssces NC 
Option 06 — UL 544 Listed 

(includes handle, feet, ANG COVETS) .........cccccsseccseseeeereees +$100 
Option 09 — UL Component Recognition 

(NOt COMPatible With OPtiON 06) .......cccceecsessesesseseeseses NC 


Option 10 — Remote 25-pin Program Connector, X, Y, 
Z-axes, Single-ended Inputs Only 
(Not available With Option 31) .......ccssesceseerseeeereeesees +$50 
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Option 20 — Delete ac power. External dc Power Required 
(17 to 26 V, at 0.9 A), 


(not available with Option 06 OF 31) .......cccssserseessereeees —$25 
Option 23 — Handle, Feet and Covers, 

(not available with Options 06, 28, OF 31) ......c..:sssessees +$80 
Cran BE — TUE BRON scsscesiescetcssccsssiosesssnnsvesecescees +$50 
Option 28 — With Covers Only — No Trim Strips 

(not available with Options 06, 23, OF 31) .....c...sccceseeeee +$70 


Option 31 — Delete all Rear Panel BNCs, dc Power Connector 
and ac Power Supply and Switch. Provision for External dc 
Power (+17 V unregulated) is Provided. (not compatible with 
Options 06, 10, 20, 23 and 28). Can be Used with 016-0409-00 
OF 016-0410-00 PACKAGING .......cssesserseressssreessererersreresees —$25 


PACKAGING FOR THE 620 
Modular Packaging allows you to combine the 620 Display with 
your own custom electronic circuitry in an adjacent 
compartment. 
Vertical Package — Includes empty compartment, connecting 
hardware, handle, feet and covers. Order 016-0409-00 . $275 
Horizontal Package — Includes empty compartment, con- 
necting hardware, handle, feet and covers. 
CGO O1G-O6 TBO] ccrncecscoresreccesevecsosnsesisansnavensssinebeccensoens $255 
Rackmounting — Includes empty compartment, frame, cov- 
ers, and rack slides for mounting in a 19-inch rack. Not avail- 
able with Options 06, 23, or 28. Order 016-0404-00 ...... $330 
Side-by-Side 620 Rackmounting — To rackmount two 620s 
side by side in a 19-inch rack. Includes covers and rack slides. 
Not available with options 06, 23, 28, or 31. 
CRIRE O1G-GA- GD cconsercnecinestnensatinsnictnamsasuserinninnincdinieane $235 








016-0410-00 
a 


016-0404-00 





016-0405-00 


°o0o00 
©0000 





606B Monitor 


Very High Resolution X-Y Display for Appli- 
cations Requiring the Most Critically Sharp 
Photographs and Displays 








The 606B offers image stability, gray-scale perfor- 
mance, and uniform brightness, critical to the 
quality of measurement or the accuracy of a med- 
ical diagnosis. 


Uniform resolution and variable spot size are also 
provided by the 606B. The 606B's metal bezel is a 
solid mount for heavy cameras and prevents light 
leaks or distortion. 


606B 





CHARACTERISTICS 
DISPLAY 
Type — Flat-faced rectangular CRT. 


Dimensions — 80 mm x 100 mm (3.2 in x 3.9 in). 


Display Linearity — 1% of full scale along major axes. 
Spot Size — 0.079 mm (3.1 mils) or less. 
Spot Growth — Not > 20% at constant intensity within the 
quality area (70 mm x 90 mm). 
Brightness Uniformity — <10% variation within quality area 
(70 mm x 90 mm). 
Phosphor — GH (P31) is standard. 

VERTICAL AND HORIZONTAL AMPLIFIERS 
Risetime — 116 ns or less. 
Settling Time — <500 ns with defiection-input attenuation in 
1X position. 
Bandwidth — Dc to at least 3 MHz (—3 dB). 
input — Differential; BNC connectors. 
Deflection Factor (Vertical and Horizontal) — Adjustable, 
0.5 V to 2.5 V for 80 mm deflection. 
input Impedance — 1 Mi? or 5022 +1%, paralleled by 
<47 pF; internally selectable. 
X-Y Phase Difference — Not more than 1° to at least 
500 kHz. 
Max input Voltage — 1 Mi? Zin: +100 V (dc peak ac). 502 
Zin: +5 V (dc peak ac). 

Z-AXIS AMPLIFIER 

input — Differential; BNC connectors. 
Bandwidth — Dc to 5 MHz (—3 dB). 
Risetime — <35 ns. 
Sensitivity Range — Adjustable from OV to1V to0Vto5V 
for full intensity control. 


AC POWER 
Voltage Ranges (+10%) — 100 V ac, 110 Vac, 120 V ac, 
200 V ac, 220 V ac, and 240 V ac. 


Line Frequency — 48 Hz to 440 Hz. 
Power — 50 W nom; 75 W max at 120 V ac. 


PHYSICAL CHARACTERISTICS 





INCLUDED ACCESSORIES 
25-pin connector (131-0570-00); 25-pin connector housing 
(200-0821-00); CRT graticule (337-1674-10); power cord 
(161-0123-00); service manual; operator's manual. 


SS OS SS SSS = 5 SS a i 
ORDERING INFORMATION 
606B Monitor 


(without handle, feet or covers) .......... $4,450 
Option 06 — UL 544 Listing 


(includes handle, feet, ANG COVEFS) ........secsereeeeeeeeeeees +$100 
Option 07 — Front-Panel Controls 

Changed to Screwdriver AdjUStMentS ..........ssccsseesseeesees +$30 
Option 09 — UL 544 Component Recognized ........-s00 NC 


Option 28 — With covers (not available with Option 06) +$70 
Rackmount Kits — Same as 608 and 624 on next page 
SO 5 See SS 


SPECIAL PRICING, TERMS AND CONDITIONS ARE AVAIL- 
ABLE TO QUALIFIED OEMS. CONTACT YOUR LOCAL TEK- 
TRONIX REPRESENTATIVE FOR COMPLETE INFORMATION. 


TEK 


608 and 624 monitors 


High Resolution with Ambient-Light Viewing 





Expansion-Mesh-Halo Suppression 


Excellent Gray Scale, High Brightness 
Display 


The 608 is Tektronix’ finest directed-beam view- 
ing monitor. It is extremely well suited for high- 
performance display applications such as medi- 
cal and military imaging and electronic 
instrumentation. The 608's high usable bright- 
ness, small spot size, and large screen give 
excellent direct-viewing capability. When such 
clarity or brightness is not required, the compara- 
ble 624 is recommended. Both the 608 and 624 
produce detailed displays that are easy to read in 
high ambient light and produce quality 
photographs. 


Special CRT design suppresses expansion-mesh 
halo, which ordinarily causes lower contrast and a 
“washed out” appearance that interferes with 
high-brightness gray-scale displays. Expansion- 
mesh-halo suppression results in a more readable 
display with subtle and accurate gray-scale im- 
ages and detailed waveforms. In addition, imag- 
ing is critically sharp from corner to corner, 
particularly on the 608, which uses dynamic 
focusing. 


The wide deflection factor facilitates integration 
with a broad range of designs. An optional metal 
bezel lets you use heavy cameras, including 
those with motorized roll-film backs, without caus- 
ing distortion, defocus, or light leaks. 


In addition, optional full-differential inputs help 
reject unwanted common-mode signals such as 
ground noise and power-supply hum. Plus, the 
608 can be ordered with gamma-correction for 
photographic applications. This option produces 
linear light-output changes with a linear change of 
Z-axis input, typically within 20 percent. 


CHARACTERISTICS 
DISPLAY 
Type — Flat-faced, electrostatic CRT. 


Dimensions — 98 mm x 122 mm (3.9 in x 4.8 in). 

Phosphor — GH (P31) is standard. 

Spot Size 

608: 0.25 mm (10 mils) at 170 cd/m? (50 fL); max brightness 
—240 cd/m? (75 fL). 


624: 0.3 mm (12 mils) at 170 cd/m? (50 fL). 
VERTICAL AND HORIZONTAL AMPLIFIERS 


Bandwidth 
608: Dc to at least 5 MHz. 


624: Dc to at least 3 MHz. 


Deflection Factor — Adjustable 50 mV/div to 0.25 V/div. Op- 
tion 22 (5X attenuator) extends deflection factor to 1.25 V/div. 


Input R and C 
608: 1 Mi? paralleled by <60 pF. 


624: 1 Mf? paralleled by <47 pF. 





X-Y Phase Difference 
608: One degree max to at least 1.5 MHz. 


624: One degree max to at least 1.0 MHz. 
Maximum Input Voltage — + 100 V (dc plus peak ac). 


Linear Common-Mode Signal Range (with Option 21) — 
+3 V. (Option 22 extends range to +15 V.) 


Recommended Source Impedance — <10 k(). 
Z-AXIS AMPLIFIER 


Z-Axis amplifier permits intensity modulation of the writing 
beam. 


Bandwidth 
608: Dc to 10 MHz over usable range 


624: Dc to 5 MHz over usable range. 


Sensitivity range is adjustable from 0 to +1 V to0 to +5 V for 
full-intensity control. 


input R and C 

608: 1 M2 +1% and <60 pF. 

624: 1 MQ +1% and <47 pF. 

Linear Common-Mode Signal Range (with Option 21) — 
+5 V. 


AC POWER 
Voltage Ranges (+10%) — 100 Vac, 110 Vac, 120 V ac, 
200 V ac, 220 V ac, and 240 V ac. 


Line Frequency — 48 Hz to 440 Hz 
Power — 61 W max at 120 V ac. 


PHYSICAL CHARACTERISTICS 






Dimensions 
Height (without feet) 8.4 
Width 5.2 


Depth 
Weight" 
Net 

Shipping 












INCLUDED ACCESSORIES 
CRT graticule (337-2126-02); instruction manual; operator's 
manual. 


DISPLAY 
MONITORS 








ES EE a 
ORDERING INFORMATION 

608 Monitor 

(without handle, feet, or covers) ......... $2,690 

624 Monitor 


(without handle, feet, or covers) ......... $2,740 
Option 01 — Internal Graticule ............ccccccscscseeseeeeseeeneesens NC 
Option 09 — UL 544 Component Recognition ..........000. NC 
Option 10 — 25-pin Remote Program Connector 

X, Y¥, and Z, Single-ended Inputs .........cccscceessereeeereeesees +$50 
Option 20 — Without ac Supply (+ 18 V Unregulated 

dc Supply Required) (624 Only) ............ecsccerecseeeereneneesees —$30 
Option 21 — Full Differential Inputs (X,Y ,Z) «0... +$50 


Option 22 — Extended Gain Range 5X Attenuator ...... +$35 
Option 23 — Handle, Feet, and Covers 


(Not Available with Option 28) .........ccsccsseesessssrereeeees + $80 
Option 24 — Linearized Z-Axis (Gamma Correction) 

CE RUD «cacssniss vucksncksinanss nassainctanenstninniinnnenanoneenniteasiaienennene +$75 
be Ee ae +$75 
Option 28 — Covers Only 

(Not Available with Option 23) ........:sssssssssessessessrsseseees +$70 
Option 29 — Metal BeZel .............cccccsccscesssescrenccseeeseeeses +$70 


SS ALT LL 
OPTIONAL ACCESSORIES 


RACKMOUNTING FOR 606B, 608, 624 
Rackmount and Empty Cabinet Kit — Slide-out 19 in rack 
assembly which mounts a display monitor and an empty com- 
partment horizontally. In the compartment you may put your 
custom electronic circuitry and connect it to the display, all in 
one enclosure Order 040-0601-00 .........cscscsscseessceeeenseees $335 


Display/Power Module Kit — Allows rackmounting of 606B, 
608, and 624 with TM 503 Power Module. Minimizes mechani- 
cal design time. Simply design your own electronics using 
TM 500 Custom Plug-in kits described on page 406. Then plug 
them in. Fits standard 19 in rack. Order 040-0624-01 ... $120 


Rackmounting Kit for 606B, 608, and 624 — Slide-out 19 in 
rack assembly which rackmounts any two of the above dis- 
plays side by side. Includes covers and rack slides. 
1 Rn Cn OE $200 
Rackmount-to-Cabinet Conversion — Required to convert a 
rackmount 606B, 608 or 624 to a cabinet style. 

ONSET CAD GTO easicsctancevecinesasscncsapcacesinscadessiosemaniainaess $160 


SPECIAL PRICING, TERMS AND CONDITIONS ARE AVAIL- 
ABLE TO QUALIFY OEMS. CONTACT YOUR LOCAL TEK- 
TRONIX REPRESENTATIVE FOR COMPLETE INFORMATION. 
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TEK COMPUTER DISPLAY MODULES 


GMA102A 





GMA 102A/GMA 103 


Graphic and Alphanumeric Display 





Storage and Color Enhanced Refresh 


Modular Construction, 19-inch, 
High Performance Display for Systems 
Builders 


The GMA 102A can display up to 40 vector 
meters 1575 vector inches, 30 Hz refresh rate of 
refresh data while simultaneously having all of the 
benefits of storage technology. The storage 
mode presents high resolution, high density 
graphics at low cost, while the refresh feature 
adds the benefits of selective erase, interactivity 
and dynamic motion with the same high resolu- 
tion of storage. By placing fixed or finalized data 
in store while retaining dynamic or working data in 
refresh, you can achieve high density, interactive 
graphics while making maximum use of your 
computer to address the application task rather 
than support the display. 


Operation 

All display functions are completely programma- 
ble and designed to interface to TTL logic. They 
are Write-Thru, Non-Store, Brite, Defocus, Center, 
Copy, Erase, View and G Busy. 


Options Addressed to the OEM 

The GMA 102A is driven as a X-Y directed beam 
display using analog inputs. It has a clear glass 
filter and is compatible with Tektronix hard copy 
units. The display can be supplied with the CRT 
module tilted as far back as 15 degree or oriented 
in either the horizontal or vertical (page) format. 
Space has been left in the card cage for you to 
add up to three circuit boards with your applica- 
tion options. Additionally, our Option 43 
Vector/Character Generator can be plugged into 
two of these positions to give you a completely 
digital interface (16-bit word format plus control 
and status signals). 


At your option, you can use your interface con- 
nector or ask for our Option 34 (analog) or Option 
35 (digital) connector. 


GMA 103 is a high performance member of the 
GMA display product family. Its storage mode 
provides high resolution, high density graphics at 
a low cost. Color and refresh add increased 
viewability, selective erase, interactivity, and dy- 
namic motion with the same high resolution. GMA 
Family features include modular construction, a 
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GMA103 


blending of storage and refresh technology, and 
interface/packaging options to configure a dis- 
play for user applications. 


Quick differentiation of working and stored infor- 
mation. By placing finalized data in store (green 
display) while retaining working data in refresh 
(yellow-orange display), you can achieve high 
density, graphics while using your computer to 
address other tasks. Working files are easily 
distinguished from fixed or stored files. 


Modular Construction 

The CRT, low voltage power supply and printed 
circuit board modules are arranged on a unique 
high-strength wireform chassis. This construction 
not only supports different performance, inter- 
face, and packaging options but permits easy 
removal of modules for field service. 


Operations 

All display functions are completely programma- 
ble and designed to interface to TTL logic. The 
GMA103 is completely compatible with other 
members of the GMA family. If refresh is already 
being used in a GMA family display, no new 
signals are required to support color refresh. 


A CRT anti-burn circuit is provided to protect 
against burning the CRT phosphor in the event 
that X and Y deflection is not commanded to 
move or is lost with the writing beam on. In 
addition, the screen is automatically erased after 
30 minutes from the last Z-Axis or G-Busy pulse or 
View initiate. 


The 618 and 614 are similar to the GMA 102A and 
103, respectively and are housed in an attractive 
cabinet enclosure. Refer to page 126 for more 
information. 

CHARACTERISTICS 

DISPLAY 

CRT Type — Directed beam, direct view storage CRT. 
Dimensions — 48 cm (19 in) diagonal. 
Addressable Area — 267 mm x 356 mm (10.5 in x 14 in). 
Stored Resolution — 16 lines/cm (40 lines/in) center screen; 
14 lines/cm (35 lines/in) at screen periphery. 
Stored Dot Writing Time — 5 us or less. 
Stored Vector Writing Rate — 150 m/s (5900 in/s). 
Vector Writing Rate — Refresh: 1200 m/s (47,240 in/s), 
(write-thru and nonstore); 40 vector meters (1575 vector in) 
max at 30 frames/s. 
Viewing Time — At least 15 minutes at specified resolution. 
Erase Time — 15s + 20%. 

DEFLECTION AMPLIFIERS 
X-Y Input — Differential analog. 
Origin (X=0, Y=0 Volts) — Center screen. 


input Sensitivity — Long Axis: 10 V p-p full screen +2.5%. 
Short Axis: 7.5 V p-p full screen + 2.5% of long axis. 





Maximum Input Voltage — +6.5 V (dc + peak ac). 
input Impedance — 10 kf? + 10%. paralleled by <100 pF. 
Stew Rate (Nonlinear Operation) — 5000 m/s. 


Settling Time (Nonlinear Operation) — 1 us + 2 us/cm to 
within one spot diameter for vector lengths >1cm; 3 us to 
within one spot diameter for vector lengths of 1 cm or less. 


Positional Accuracy — All points within the CRT addressable 
area are addressable with an accuracy of + 1.25% of the long 
axis dimension. 
Z-AXIS 

input Requirements — TTL compatible. LO True. (Strap se- 
lectable to HI True). 
Risetime — 70 ns, limited to 1 MHz continuous repetition rate. 
Input Impedance — 50 {) (Strap selectable to 75 2 or 93 2). 
Status Signal — D Busy, SLU (HCU available when an appro- 
priate hard copy device is connected). 

AC POWER 
Voltage Range — 90 V ac to 110 V ac, 108 V ac to 132 V ac, 
198 V ac to 242 V ac or 216 V ac to 264 V ac (jumper 
selectable). 
Line Frequency — 48 Hz to 66 Hz. 
Power — 315 W max at 115 V ac. 


PHYSICAL CHARACTERISTICS*' 


Dimensions 


Net 
Shipping 
*! Horizontal Format (no tilt). 
INCLUDED ACCESSORIES 
Instruction manual. 
I 


ORDERING INFORMATION 
GMA 102A Computer Display Module 


GMA103 Computer Display Module 

Option 33 — Front Panel Pushbuttons 

Option 34 — Analog Rear Connector 

Option 35 — Digital Rear Connector 

Option 37 — Green Glass CRT filter (GMA 102A only) 
Option 38 — Biue Glass CRT filter (GMA102A only) 

Option 43 — High Speed Vector/Dot Character Generator 
RS ap 


OPTIONAL ACCESSORIES 
Screw Adjust Feet Order 020-0245-00 
Breadboard Kit Order 020-0269-00 


Tektronix offers service training classes on the GMA 
102A/103. For further training information, contact your lo- 
cal Sales/Service Office or request a copy of the Customer 
Service Training Catalog on the return card in the center of 
this catalog. 





Available only to qualified OEM's. 








GMA 125 


Combined Storage and Write Thru 
25 inch Diagonal CRT 








The GMA 125 was designed exclusively for sys- 
tems builders, and is intended to satisfy display 
applications of the greatest size and complexity. 
It incorporates 65 percent more workspace than 
the 483 mm (19 in) GMA 102A. Like other mem- 
bers of the GMA series, it provides low cost, high 
resolution, storage tube graphics and unique 
flexibility of performance, interfacing and 
packaging. 


Further, the GMA 125 offers that same powerful 
combination of simultaneous storage and re- 
freshed displays that was first provided in the 
GMA 102A. 


The Detail of Storage. The Dynamics of 
Refresh. 

The GMA 125 features a 635 mm (25 in) CRT that 
offers unequaled information display capacity. 
Adjacent points that would be indistinguishable 
on a smaller screen can be seen as distinct units 
on the GMA 125. It is ideal for group viewing and 
for greater graphics detail. A unique 110° CRT 
provides greater display brightness with less en- 
ergy consumption in a more compact package 


The GMA 125 will display up to 50 vector meters 
(1968 vector inches) of refreshed data, enabling 
all the benefits of selective erase, interactivity and 
dynamic motion with the same high resolution of 
storage. 


By placing fixed or finalized data in store while 
retaining dynamic or working data in refresh, you 
can work interactively with high density graphics 
and alphanumerics while making maximum use of 
processing power to address the application 
rather than support the display. 


Modular 
Economy 
Order CRT, chassis and power supply only, or 
configure your GMA 125 to best fit your own 
manufacturing capabilities and system specifica- 
tions. The welded-steel, symmetrically structured 
chassis may be rotated vertically or horizontally, 
and tilted. Space is left in the card cage for your 
Own application options. Or you can plug in our 
Option 43 Vector/Character Generator to provide 
you with a completely digital interface (16 bit 
word format plus control and status signals). You 
can use your interface connector or our analog or 
digital interface options. 


Design Assures Ideal Building 


Colored light filters and several other support 
options are also available. 


Operation 

The standard display instrument is driven as an 
X-Y directed beam display using analog inputs. 
The CRT beam is positioned at center screen 
with zero volts applied. All other display functions 
are completely programmable and designed to 
interface to TTL logic. The display functions are 
Write-Thru, Non-Store, Brite, Defocus, Center, 
Copy, Erase, View and G Busy. The Z-axis input is 
a digital signal. 


The 616 Monitor is similar to the GMA 125 and is 
housed in an attractive cabinet enclosure. Refer 
to page 126 for more information. 


OEM 
COMPUTER DISPLAY MODULE 


CHARACTERISTICS 


DISPLAY 
CRT Type — Direct beam, direct view storage CRT. 


Dimensions — 60 cm (24 in) diagonal. 

Quality Area — 490 mm x 362 mm (19.3 in x 14.25 in). 
Addressable Area — 457 mm x 343 mm (18 in x 13.5 in). 
Visual Resolution — Center Screen: 16 lines/cm (40 lines/in). 
At Screen Periphery: 14 lines/cm (35 lines/in). 

Stored Dot Writing Time — 2 us or less. 

Vector Writing Rate — Stored: 200 m/s (7800 in/s). Refresh: 
1500 m/s (59,055 in/s) write-thru and nonstore, 50 vector me- 
ters (1968 in) max at 30 frames/s. 

Viewing Time (At Specified Resolution) — At least 15 min. 
Erase Time — 10s +12%. 


AC POWER 
Voltage Ranges are 90V ac to 132 Vac and 180 Vac to 
250 V ac at 48 Hz to 440 V ac. Power dissipation is 350 W 
max (420 W max for Option 36). 


PHYSICAL CHARACTERISTICS 










Dimensions 


Width 
Height 
Depth 


Weights 







Net 
Shipping 





INCLUDED ACCESSORIES 
Operator's manual. 
—S ee eee ee SS SS SS SSS SS eT 


ORDERING INFORMATION 
GMA 125 Display Module 
Option 30 — Non-Hard Copy Compatible 


Option 34 — Analog Rear Panel Connector 

Option 35 — Digital Rear Panel Connector 

Option 36 — Additional Cooling Fan 

Option 38 — Biue Glass CRT Filter 

Option 43 — High-Speed Vector/Dot Generator 

en Sr oe eS met 


OPTIONAL ACCESSORIES 
Breadboard Kit — Order 020-0269-00 


Tektronix offers service training classes on the GMA Com- 
puter Display Module Series. For further training informa- 
tion, contact your local Sales/Service Office or request a 
copy of the Tektronix Service Training Schedule on the re- 
turn card in the center of this catalog. 
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TEK 


INTRODUCTION 


Now you can rely on Tektronix as your single supply source for 
all media, pens and ink for your Tektronix copiers, plotters, 
printers and storage devices. By using Tektronix-brand sup- 
plies, you can be assured of getting the best output quality of 


your Tek peripherais. 


For further information, or to order any of the Tektronix-brand 
supplies listed below, call your local Tektronix Sales Office. 


INK-JET SUPPLIES 
4691 Ink Cartridges 
200 mi Each 
Cyan 016-0713-00 
Black 016-0714-00 
Yellow 016-0715-00 
Magenta 016-0716-00 


4691 Ink Jet Copy Paper 

500 Sheets Per Package 

216 x 279 mm (8.5 x 11 in)A Size 016-0712-00 
279 x 432 mm (11 x 17 in)B Size 016-0711-00 
297 x 210 mm (only for use with 4691 Option 01) 


A4 Size 016-0709-00 
297 x 420 mm (only for use with 4691 Option 01) 
A3 Size 016-0710-00 
4691 Transparency Film 

100 Sheets Per Package 

A Size 016-0765-00 
A4 Size 016-0766-00 
4691 Drum Adaptors 

Package of 3 118-2593-00 
4695 Ink Cartridge Packages 

2.5 cc Each, 16 per package 

Yellow 016-0734-00 
Magenta 016-0735-00 
Cyan 016-0736-00 
Black 016-0737-00 
4695 Ink Jet Copy Paper 

50 m Each 6 Rolls Per Box 

Roll Paper 016-0743-00 
4695 Ink Jet Copy Paper 

500 Sheets Per Package 

A Size 016-0739-00 
A4 Size 016-0740-00 
4695 Transparency Film 

100 Sheets Per Package 016-0480-00 
Liquids 

Maintenance Liquid (200 cc) 016-0732-00 
Print Head Protect Liquid (10 cc) 016-0733-00 


PLOTTER PENS 
4663, 4662 Option 31 


Presentation Pack 020-0888-00 
4663, 4662 Option 31 Paper Pens 

Regular Width 

Individual Colors Available in 3-Pen Packs. 

Black 016-0414-00 
Brown 016-0414-01 
Red 016-0414-02 
Orange 016-0414-03 
Yellow 016-0414-04 
Green 016-0414-05 
Biue 016-0414-06 
Purple 016-0414-07 
Magenta 016-0414-08 
9-Pen Multicolor Pack 016-0414-09 
4663, 4662 Option 31 Paper Pens 

Fine Line 

Individual Colors Available in 3-Pen Packs 

Black 016-0725-00 
Brown 016-0725-01 
Red 016-0725-02 
Orange 016-0725-03 
Yellow 016-0725-04 
Green 016-0725-05 
Biue 016-0725-06 
Purple 016-0725-07 
Magenta 016-0725-08 
9-Pen Multicolor Pack 016-0725-09 
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COMPUTER GRAPHIC SUPPLIES 
ORDERING INFORMATION 


4663, 4662 Option 31 Transparency Pens 
Individual Colors Available in 3-Pen Packs 


Black 016-0469-00 
Brown 016-0469-01 
Red 016-0469-02 
Orange 016-0469-03 
Yellow 016-0469-04 
Green 016-0469-05 
Blue 016-0469-06 
Purple 016-0469-07 
Magenta 016-0469-08 
9-Pen Multicolor Pack 016-0469-09 


4663, 4662 Option 31 Wet Ink Pens 


0.3 mm (0.01 in) Dia Tip Pen Body 016-0444-01 .. 
0.5 mm (0.02 in) Dia Tip Pen Body 016-0442-01 .. 
0.8 mm (0.03 in) Dia Tip Pen Body 016-0443-01 .. 


Replacement Tips 

0.3 mm (0.01 in) Dia Tip 214-2706-00 
0.5 mm (0.02 in) Dia Tip 214-2706-01 
0.8 mm (0.03 in) India Tip 214-2706-02 


4662 Paper Pens Standard 1-Pen Unit 
Individual Colors Available in 3-Pen Packages 


Red 016-0589-00 
Green 016-0589-01 
Black 016-0589-02 
Blue 016-0589-03 


4662 Transparency Pens (Standard 1-Pen Unit) 
Individual Colors are Available in 3-Pen Packages 


Black 016-0648-00 
Brown 016-0648-01 
Red 016-0648-02 
Orange 016-0648-03 
Yellow 016-0648-04 
Green 016-0648-05 
Biue 016-0648-06 
Purple 016-0648-07 
Magneta 016-0648-08 


4662 Wet Ink Pens (Standard 1-Pen Unit) 

0.35 mm (0.014 in) Dia Tip Pen Body016-0448-00 
0.46 mm (0.018 in) Dia Tip Pen Body016-0449-00 
0.56 mm (0.022 in) Dia Tip Pen Body016-0450-00 


Replacement Tips 


0.35 mm (0.014 in) Dia Tip 016-0445-00 
0.46 mm (0.018 in) Dia Tip 016-0446-00 
0.56 mm (0.022 in) Dia Tip 016-0447-00 


Wet Ink Pen Accessories 
Replaceable Wet Ink Pens Parts Kit 006-2968-01 
Extra Ink Single Cartridge 016-0649-00 


Inks for Polyester Film (%/4 oz Squeeze Bottle) 


Brown 016-0423-00 
Green 016-0424-00 
Biue 016-0425-00 
Red 016-0426-00 
Black 016-0427-00 


Inks for Paper (3/4 oz Squeeze Bottle) 
Black 016-0428-00 


Wet Ink Cleaning and Maintenance Systems 


Ultrasonic Cleaning Tank 002-1555-00 
Cleaning Fluid with Strainer 5.2 oz 002-0920-01 
Pressure/Suction Cleaning Bulb 002-1560-00 
Magnifying Instrument 002-1558-00 
Pen Storage Humidifier 002-1559-00 


PLOTTING MEDIA 


4662 Plotter Paper 

Blank White Paper 

280 x 432 mm (11 x 17 in) 100 Each 
B-Size 

Printed Paper 

10 x 10 cm (11 x 16.5 in) Grid 100 Each 


006-2410-00 


Linear Paper 006-1698-00 
10 x 10 cm (11 x 16.5 in) 100 Each 

Linear Paper 006-1699-00 
10 x 3 Cycle (11 x 16.5 in) 100 Each 

Semi-log Paper 006-1700-00 
10 x 2 Cycle (11 x 16.5 in) 100 Each 

Semi-log Paper 006-1701-00 
2 x 3 Cycle (11 x 16.5 in) 100 Each 

Full-log Paper 006-1702-00 


4662 A-Size Plotter Film 
Quick Dry Plotter Film 


8.5 x 11 in 50 Sheet Package 006-5939-00 ........... $30 
4663 C-Size Polyester Film 

Antistatic Polyester Film 

17 x 22 in, 100 Sheets 006-2835-00 ......... $120 


4663 C-Size Plotting Paper 
Translucent Bond 
18 in x 200 ft (2 Each) C-Size After Tear Off 


Blank Roll Paper 006-2837-00 ........... $40 
Translucent Bond 

18 in x 200 ft (2 Each) 

Metric Size A2 After Tear Off 

Blank Roll Paper 006-3473-00 ........... $42 


Translucent Bond 
432 x 559 mm (17 x 22 in), 100 Each 


Blank Sheet 006-3150-00 ........... $15 

Vellum, 100% Rag Content 

432 x 559 mm (17 x 22 in) 100 Each 

Blank Sheet 006-2836-00 ........... $45 
COPIER PAPER 


4631, 4632 and 4635 
Tektronix Standard Dry Siiver Paper 
216 mm x 152 m (8.5 in x 500 ft) 
Single Roll 

4 Roll Carton 


4633A, 4634 and 4635 

Tektronix High Performance Dry Silver Paper 

216 mm x 152 m (8.5 in x 500 ft) 

Single Roll 006-2432-00 ......... $215 
4 Roll Carton 006-2432-01 ......... $750 


4611/4612 Dielectric Hard Copy Paper 
216 mm x 152 m (8.5 in x 500 ft) 


2 Roll Package 006-2838-00 ........... $35 
4611/4612 Tektronix Dry Copy Toner 
4.9 oz Bottle 006-2990-00 ........... $22 


PRINTER PAPER AND RIBBONS 
4641 Printer Ribbon 


Box of 12 119-0820-00 ......... $180 

4642 Printer 

Paper-Tab Stock, Fan Fold, 

270 mm x 279 mm, (10.6 x 11 in) 

2500 Sheets/Carton 002-0262-01 ........... $60 

Paper Roll Box of 12 002-1084-01 .......... $70 

Ribbons Package of 4 002-1451-01 ........... $70 

4643 Printer Ribbon 

Cassette 118-1314-00 ...ccccovee $25 
MAGNETIC MEDIA 


4110 Series 8 inch Flexible Magnetic disk 
512 Kbytes Formatted Capacity 
Box of 10 119-1376-01 ......... $110 


4170, 4925 and 4926 Option 25 Flexible 5'/, inch Disk 
650 Kbytes Formatted Capacity 
Box of 10 119-1583-01 ........... $55 


4905 Options 31 & 32 Flexible 8 inch Magnetic Disk 
315 Kbytes Formatted Capacity 
Package of 10 


4907 Flexible 8 inch Magnetic Disk 
630 Kbytes Formatted Capacity 
Package of 10 


4905 Options 33 and 34 
Hard Disk Pack Formatted Capacity 
5 Mbyte 


4909 Disk Cartridge 
13 Mbyte 
Formatted Capacity 


4050 Series, 4923 and 4924 
Certified Data Cartridge 

300 ft Each Cartridge 
Package of 5 


Certified Data Cartridge 
450 ft Each Cartridge 119-1439-00 ......0004 $35 


Certified Data Cartridge (4050 Series Only.) 
600 ft Each Cartridge 119-1463-00 ........... $45 


119-0848-01 ......... $115 


119-1011-01 ......... $150 


119-0855-00 ......... $250 
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Wektrores 


Providing quality instruments designed to 
test, time, measure and monitor a variety 
of television, RF, fiber optic, and data 
communications network signals is the 
responsibility of the Communications 
Division's three Oregon-based business 
units: Television Products, Frequency 
Domain Instrumentation, and 
Communications Network Analyzers. A 
sampling of products is shown below. A 
separate photo emphasizes three major 
new television-related instruments: 1910 
Digital Generator, 110-S Synchronizer, 
and 1740 Waveform/Vector Monitor. 


=i [Tei igelslomeeuilielsle- lies mee salem ce 
impact mankind through newer and better 
equipment and applications. We are 
'e)ge)vrom Come-m- la ul-M-)-(el gem ee|-me)mig-t1-) 
new technological opportunities. Through 
a cohesive network of domestic and 
international sales and service locations, 
each with personnel experienced and 
knowledgeable in the communications 
marketplace, we bring Tektronix 
performance and support to our 
Communications Division customers 
throughout the world. 
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OF1 50 Fiber at TDR 


LCD Readout Resolution to 0.1 dB/1.0 Meter 





Accurate, Repeatable Measurements 


Built-in Chart Recorder, Optional Recorder 
Output 


Digital Storage Provides Easy to View Wave- 
form and Noise Reduction 


Two Selectable Pulse Widths 


Portable — Operates from 12 Volt Vehicle 
System or Battery Pack 


Unmatched Range 

The OF150 is a high performance, easy to use, 
portable instrument that can perform repeatable, 
accurate distance and loss measurements on 
multimode optical fibers. 


Typical applications include: splice measurement 
through a one-way cable loss of up to 21.5 dB to 
within +0.1 dB; detection of fiber ends, (four 
percent Fresnel reflection) through a one-way 
cable loss of up to 42.5 dB; and measuring 
distance to discontinuities (Such as splices, Fiber 
faults and ends) to 19.9 km, with one meter 
resolution. 
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Direct Readout Saves Time and Errors 

The OF150 gives you direct LCD readout of 
results, eliminating voltage-to-power and time-to- 
distance computations and risk of operator 
errors. Direct readout assures accurate, repeat- 
able measurements every time. A built-in chart 
recorder provides a permanent record of the 
waveform for reference and comparison. 


Get an Accurate Picture of Splice Loss 
Digital storage produces a consistently sharp, 
easy-to-view trace. Signal averaging and 
selectable filters help maintain waveform resolu- 
tion, so that measurements are made as accu- 
rately at long distances as closer in. 


Two filters provide signal averaging and incre- 
mental decreases in the RMS noise floor. Com- 
pared to Fast filter operation (fast sweep), the 
Medium filter (medium sweep) provides a 7.5 dB 
reduction and the Slow filter (slow sweep) a 
15 dB reduction. By using the Fast-Medium-Slow 
selection, you can pick the optimum signal acqui- 
sition speed/noise reduction combination. 


The OF150 also offers two selectable pulse 
widths. The short pulse increases resolution for 
close-in measurements, while the long pulse ex- 
tends distance/loss measurement range. 


Easy to Use 

The OF 150 combines high performance with ease 
of use. With Tektronix supplied manuals, 
craftspeople or technicians can learn to use this 
instrument in two hours or less. 


Portability and Convenience 

Its compact size, light weight and rugged design, 
plus the ability to operate easily from a 12 volt 
vehicle system or external battery pack, enables 
the OF 150 to offer exceptional portability in a high 
performance instrument. 


CHARACTERISTICS 

OPTICAL TEST SIGNAL 
Wavelength — 820 nm (nominal). 
Displayed Pulse Width — Long Pulse: 5.5m, +1™m. Short 
Pulse: 1.5m, +0.3 m. 
Displayed Noise on the Incident Pulse — < +1.0dB peak 
(Fast filter). 
System Pulse Rate — 4.762 kHz +5 Hz. 
Optical Output Amplitude — >25 u.W Time-average power 
coupled into test fiber (50 um core, 0.20 NA) (Long Pulse 
mode). 
Optical Pulse Amplitude Stability — <0.4 dB drift over the 
duration of a Slow sweep. 
Absolute Maximum Optical Output Amplitude — 200 .W 
time averaged power. 
Displayed Pulse Risetime — <0.7 m from —20 dB point to 
—6 dB point. 
Displayed Pulse Falitime — <5 m from trailing pulse corner 
to the +60 dB point relative to bottom of display range. 
=500 m from trailing pulse corner to the +30 dB point relative 
to bottom of display range. 
<2 km from trailing pulse corner to the + 15 dB point relative 
to bottom of display range. 

MEASUREMENT RANGE 
Displayed RMS Noise Fioor — +1.8 div, + 0.4 div from bot- 
tom of display range with Fast filter and 10 dB/div scale. 
Decrease in RMS Noise Floor through Filtering — With Medi- 
um Filter: 0.75 div (7.5 dB). With Slow Filter: 1.5 div (15.0 dB). 
Optical Input Sensitivity — <0.40 .W input for 30 dB above 
displayed RMS noise floor. 
Dynamic Range — 105 dB (typical) between peak optical out- 
put pulse and RMS noise floor (Siow Filter). 
Maximum Round Trip Fiber Loss for Fiber End Detection — 
85 dB typical (assuming 4% Fresnel reflection). 


Maximum Round Trip Fiber Loss for +0.1dB Scattering 
Signal Measurements — 43 cB typical (dependent on fiber 
characteristics). 


CRT VERTICAL DISPLAY 
Vertical Scales — 10 dB/div and 2 dB/div (10 div). 


dB Scale Accuracy — +0.5dB over any 10 dB increment 
from +20 dB to +70 dB, relative to bottom of display range. 


incremental dB Scale Accuracy — + 0.05 dB (typical) over 
any 1 dB, increment from +10 dB, to +70 dB relative to bot- 
tom of display range. 

CRT HORIZONTAL DISPLAY 
Distance Scales — 1 m/div to 1000 midiv. 


Display Limits — —5m to 19.9 km from front-panel 
connector. 


Sweep Time — 0.15 s (Fast); 3.15 s (Med); 55 s (Siow). 

On-screen Distance Calibration — 4.88 ns/m. 

“Zero” Distance Reference Accuracy — + 0.5 mon screen. 
LCD NUMERIC READOUT 

Distance Readout Range — 0 km to 19.9 km. 

Distance Readout Resolution — 1 m. 

Distance Cal Factor Range — 4.8 ns/m to 5.0 ns/m. 


Distance Cal Factor Accuracy — Within 0.01 ns/m of panel 
indication at center of scale (4.900); within 0.02 ns/m of panel 
indication at scale end points. 

Loss Measurements — Readout Range: —25 dB to +25 dB 
(one way fiber loss) from center reference point. Readout Res- 
olution: 2 dB/div scale: 0.1 dB; 10 dB/div scale: 0.5 dB. 
Distance Measurement Accuracy — +0.3%"' + uncertainty 
in Fiber Cal Factor. 


*! Instrument timing in accuracy plus distance cal factor indica- 
tion error. 
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CHART RECORDER 
Chart Dimensions — 40 mm x 125 mm (corresponding to the 
full CRT graticule area). 


Chart Distance Scale Linearity — + 0.2 major division match 
at any point. 


Chart Vertical Scale Linearity — + 5% of deflection from cen- 
ter, + 0.3 major division. 


Chart Running Time — 16 s. 


SAFETY 
Meets Class | Laser product safety classification under Radia- 
tion Control for Health and Safety Act of 1968. Optical output 
connector interlock prevents optical output when interlock is 


open. 


ENVIRONMENTAL CHARACTERISTICS 
The OF 150 meets the specifications of MIL-T-28800B, Type lil, 
Class 3, Style C except for Radiated Emission specification 
RE-01 
Altitude — Operating: 4600 m (15,500 ft). Nonoperating: 
12 000 m (40,000 ft). 


Temperature — Operating: 
62°C to +85°C. 


15°C to +55°C. Nonoperating: 


PHYSICAL CHARACTERISTICS 





Dimensions 







Width (Without front cover, handle or feet) 
Height 
Depth 







Net (Includes accessories except manual) 





POWER REQUIREMENTS 
Ac Operation — 90Vac to 132 Vac, 45Hz to 440 Hz, 
180 V ac to 250 V ac, 45 Hz to 440 Hz 24 W nominal (55 W 
maximum). 
Dc Operation — 10 to 16 V dc 20 W nominal (33 W 
maximum). 


INCLUDED ACCESSORIES 

Optical fiber interface cable, 1 meter long, Deutsch Connector 
on one end, protective cover on the other end (175-4572-00); 
roll of chart recorder paper (006-3618-00); battery power cord 
(161-0149-00); ac power cord (161-0118-00); interlock contact 
ring (352-0654-01); replacement lens assembly (131-2741-02); 
protective cover for fiber optic interface cable (200-2736-00); 
cable retainer (343-0170-00); ac power cord (161-0149-00); 
manual. 


NE W XY1 Output Module 


The XY1 provides signals which correspond to 

the trace on the CRT and can be used to drive an 

external analog plotter or chart recorder. 
ELECTRICAL SPECIFICATIONS XY1 OUTPUT MODULE 

X (Horizontal) Scale — 0.1 +5% per major division on CRT 

X Gain — Sets X axis full scale between 0.5 V to 1.2 V. 


Y (Vertical) Scale — 0.1 V +5% of signal per major division 
on CRT. 


Y Offset — Sets Y axis mid-scale between 0.1 V and 0.9 V 


Z Output (Pen Lift) — TTL compatible, nominal +5 V. Logic 
Output internally selectable. 


Sweep Time — 14s +15. 


PORTABLE FIBER OPTIC TDR 
CABLE TESTER 








ORDERING INFORMATION 
OF 150 Fiber Optic Time Domain 


II aac errciinsisisninanenecnamupaintiiti $18,500 
Option 01 — XY1 Output Module ............ccccceecceeeeenene +$300 
Option 05 — 850 nm Wavelength (Nominal) ...........c..00s0008 NC 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
Option AS — Switzerland 220 V/10 A, 50 Hz 
ES EA ge ae ee 


OPTIONAL ACCESSORIES 


re ea sista Sliccsititinctiticeguiiinrmninesiaenadmntaimeataiiiliiiaiticailss $530 
Hard Case (Transit) — Order 016-0658-00 ................. $625 
Soft Case — Order 016-0659-00 00... cece ce eee eeee $125 
Chart Paper — One roll Order 006-3618-00 ................ $9.25 
Chart Paper — 25 rolls Order 006-3618-01 .............. $210.00 
Chart Paper — 100 rolls Order 006-3618-02 ........... $695.00 
Optical Receptacle Connector — One each 

CES eee ORS iain $60 
Optical Receptacie Connector — 10 each 

OPGOT OFS-OROT OD scccsascssssccssssscsnrcaneassccssovianiesssaconsnecstis $375 
Accessory Kit (Deutsch) — Order 015-0474-00 ..... $695.00 
CRT Visor — Order 016-0653-00 ......eccccccsccseceeseceeeeeeeenees $30 


149 


rc 
=) 
é 
ea 
Lj 
j— 
Y) 
Lj 
om 
= 
b 
o. 
O 
r 
LJ 
a 
Li 








= 
m 
anf 
oa 
2 
a 
© 
© 
oa 
w 
es 
m 
-_ 
m 
~ 
anf 
m 
J 
w 





IEK 


METALLIC TDR CABLE TESTERS 


Portable — 
Battery Powered, Self- 
Contained, Lightweight 


Rugged — 


Meets MIL-T-28800, Type Ill, 


Class 3, Style A 


Versatile — 
Test Any Type Paired 
Conductor and Coax Cable 


Easy to Use — 
Produces Results with 
Minimal Operator Training 
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Time Domain 

Reflectometry TDR*1 
The portable, rugged 1502 and 1503 TDR 
Cable Testers are field maintenance tools 
that are simple to operate and will test any 
transmission cable under virtually any condi- 
tions. The 1502 is appropriate for testing 
coax and other cables in aircraft, ships, ra- 
dar sites, etc. The 1503 tests long runs of 
coax or twisted pair cables in telephone and 
other communications applications. 


These units use a technique called Time Do- 
main Reflectometry (TDR) to identify and lo- 
cate cable faults. When connected to a line 
in the cable, the unit sends out an electrical 
pulse that is reflected back to the unit by a 
fault in the cable. Fault type is identified by 
the shape of the display, and fault distance 
is determined by the displayed interval from 
the test pulse to the fault pulse. 

*! Also known as cable radar. 


For easy carrying and operating in tight 
spaces, these units are lightweight and 
small and will operate at least five hours on 
the internal, rechargeable batteries. 


Since permanent records are useful in cable 
maintenance, an optional, plug-in chart re- 
corder is available for paper recording of 
the test. The standard plug-in X-Y output 
module can drive an external X-Y Recorder. 


1502 

This unit is directly calibrated in reflection 
coefficient (rho) and distance. The 1502 
uses a Step-pulse and provides fault resolu- 
tion to 0.6 inch on short cables. The 1502 
performs to a maximum of 2000 feet, but 
with decreasing resolution as the fault dis- 
tance increases. The unit is matched to 
50-ohm cables, but may be used on others 
by adjusting the front panel GAIN control or 
using optional impedance adaptors. 


1503 

For long cables, the 1503 provides high-en- 
ergy, z-sine-shaped pulses. Range of the 
1503, dependent upon cable type, is up to 
50,000 feet. Resolution capability provides 
for resolving faults as close together as 
three feet on short cables. Impedance lev- 
els of 50, 75, 93 and 125 ohms are 
selectable. 


1503 Option 01 

1503 Option 01 has Distance Cal switches 
that make it more convenient for fault loca- 
tion in a variety of cables including coax. 
When the 1503 Option 01 has been calibrat- 
ed for each cable before trouble occurs, 
and the records are kept, the Distance Cal 
switches can be set exactly and damage 
location can begin immediately. 


Metric Instruments (1502, 1503) 

For distance measurements in meters, in- 
Stead of feet, there is Option 05 of both the 
1502 and 1503. These instruments are fully 
metric versions of the 1502 and 1503 with 
no conversion from feet to meters involved. 


The 1502 Option 05 has a distance resolu- 
tion of 15 mm and measures 500 meters. 


The 1503 Option 05 has a resolution of 
0.9 meter and measures 10 000 meters. 
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1502 short Range TDR Cable Tester 


CHARACTERISTICS 


TEST SIGNAL 
Shape — Step rise. __S- 


Amplitude — 225 mV nominal (into 50 © load), dc coupled. 
Aberrations — Within + 5% during 1st 10 ft after rise. Within 
+ 0.5% peak beyond 10 ft Noise Filter “out.” 

System Reflected Rise — =<0.07 ft (=< 140 ps). 

Jitter — <0.02 ft (<40 ps) for X.1. <0.1 ft (<200 ps) for X1. 
Test Connector — BNC. 

Termination — 50 0), within + 2%. 

Maximum Input — DO NOT APPLY EXTERNAL VOLTAGE. 


VERTICAL SYSTEM 
Display Range — + 4 divisions. 
Accuracy — Within + 3%. 
Calibration Point — 2 divisions = 1 p. 
Deflection Factor — 5 mp/division to 500 mp/division, 7 steps, 
1-2-5 sequence. 
Variable — =3.5:1 from calibration point. 
Displayed Noise — Noise Filter switch “out™: +5 mp or less. 
Noise Filter switch “in™: +2 mp or less. 


HORIZONTAL SYSTEM 
Distance Controls 
Distance Dial — Range: 0 to 100 ft for X.1. 0 to 1000 ft for 
X1. Accuracy: Within + 2% of reading + 0.05 ft for X.1. Within 
+ 2% of reading +0.5 ft for X1. 
Feet/Div Control — Range: 0.1 to 20 ft/division for X.1. 1 to 
200 ft/division for X1. Accuracy: Within 2% of full CRT screen. 
Cable Dielectric Scales (Vp/Vair) — Solid Poly, 0.66; Solid 
PTFE, 0.70; Other Var, 0.55 to 1.0. Var is calibrated for air 
when turned fully cw. 
Sweep Repetition — 40 Hz within +0 Hz, — 10 Hz with Noise 
Filter switch “out.” 4 Hz within + 20% with Noise Filter switch 
“in”. 20 s/sweep nominal in chart recorder mode (dependent 
upon chart recorder). 


UNIQUE CHARACTERISTICS (1502 OPTION 05) 
TEST SIGNAL 
Aberrations — Within + 5% during 1st 300 cm after rise. With- 
in +0.5% peak beyond 300 cm Noise Filter “out.” 
System Reflected Rise — <2.1 cm (=<140 ps). 
Jitter — <0.6 cm (<40 ps) for X.1. <3.cm(<200 ps) for X1. 


HORIZONTAL SYSTEM 
Distance Controls 
Distance Dial — Range: 0 to 25 m for X.1. 0 to 250 m for X1. 
Accuracy: Within +2% of reading +0.02m for X.1. Within 
+2% of reading +0.2 m for X1. 
Meters/Div Control — Range: 0.025 to 5 m/division for X.1. 
0.25 to 50 m/div for X1. 


1503 Long Range TDR Cable Tester 


CHARACTERISTICS 
TEST SIGNAL 

Shape — '/2 sine within + 20%. 
Amplitude — 10 V + 20% unterminated. 5 V + 20%, terminat- 
ed, ac coupled. 
Aberrations — — 30 dB p-p. (Equivalent to + 1.6%). 
Duration — <10 ft (10 ns),*' =<100 ft (100 ns),*' <1000 ft 
(1000 ns).*! 
*! Duration times are within + 20% at half amplitude. 
Jitter — <1 ft for X10 (<2 ns). <10 ft for X100 (<20 ns). 
Test Connector — BNC. 
Termination — 500), 752, and 932, within 1%; 1252 
within 3%. 
Maximum Input — +400 V (dc + peak ac at maximum fre- 
quency of 440 Hz). 


VERTICAL SYSTEM 
Display Range — + 4 division. 
Accuracy — Within + 0.25 dB (within + 3%). 
Calibration Point — 2 division = 0 dB. 
Deflection Factor — 0 to 60 dB, 7 steps, 10 dB per step. 
Variable — OdB to 18 dB additive to steps. 
Displayed Noise — Noise Filter switch “out": —80 dB RMS, 
random. Noise Filter switch “in": —86 dB RMS, random. 


HORIZONTAL SYSTEM 
Distance Controls 
Distance Dial — Range: 0 to 2,500 ft at X10. 0 to 25,000 ft at 
X100. Accuracy: Within 2% of reading + 2 ft for X10. Within 
2% of reading + 20 ft for X100. 
Feet/Div Control — Range: 5 to 500 ft/div at X10. 50 to 
5000 ft/div at X100. Accuracy: Within 2% of full CRT screen. 
Cable Dielectric Scales (Vp/Vair) — Solid Poly, 0.66; Foam 
Poly, 0.81; Var, 0.31-1.0. Var is calibrated for air when turned 
fully cw. 
Distance Cal Scales, Option 01 Only (Vo/Vair) — Selectable 
from 0.2 to 1.0 in 0.01 increments. 
Sweep Repetition — 40 Hz within +0 Hz, — 10 Hz with Noise 
Filter switch “out.” 20 s/sweep nominal in chart recorder mode 
(dependent upon chart recorder). 4Hz within +20% with 
Noise Filter switch “in.” 
UNIQUE CHARACTERISTICS (1503 OPTION 05) 
TEST SIGNAL 
Duration — <3m (10ns),*' <30m (100ns),*' <300m 
(1000 ns).*! 
Jitter — <0.2 m for X1(<2ns). <2 m for X10 (<20 ns). 
*! Duration times are within + 20% at half amplitude. 


HORIZONTAL SYSTEM 
Distance Controls 
Distance Dial — Range: 0 to 500 m at X1. 0 to 5,000 m at 
X10. Accuracy: Within 2% of reading +0.2m for X1. Within 
2% of reading +2 m for X10. 
Meters/Div Control — Range: 1 to 100 m/division at X1. 10 
to 1000 m/division at X10. 


COMMON CHARACTERISTICS (1502 & 1503) 
POWER REQUIREMENTS 

Ac Power — Line Voltage: 117 Vac +20% and 234 V ac 

+ 20%. Line Frequency: 48 to 410 Hz. 

Dc Power 

Battery Pack Operation — At least 5 hours (+20°C to 

+25°C charge and discharge temperature) including 20 chart 

recordings. 

Full Charge Time — 16 hours. 

Typical Charge Capacity 


Charge Temperature Discharge Temperature 


+20°C to +25°C 


40% 
+20°C to +25°C 
65% 


EXTERNAL RECORDER INTERFACE 
(STANDARD X-Y MODULE) 
Horizontal — 0.1 V/div, source impedance is 10 k. 
Vertical — 0.09 to 0.13 V/div (adjustable), source impedance 
is 10 kQ. 





PHYSICAL CHARACTERISTICS 















Width (with handle) 
Width (without handle) 
Height 

Depth (handie extended) 
Depth (handle not extended) 


Net (with front cover 
and accessories) 
Net (without front cover 

or accessories) 

Domestic Shipping (complete) = 
Export Shipping (complete) = 


PORTABLE TDR 
CABLE TESTERS 


INCLUDED ACCESSORIES 

Watertight front cover (200-1759-00); TDR slide rule for 1502 
only (003-0700-00); 50 2 BNC terminator (011-0123-00); preci- 
sion 502 cable for 1502 only (012-0482-00); viewing hood 
(016-0297-00); X-Y output module (016-0606-00); 110 V ac re- 
placement fuses (for front panel) for 1502 only (159-0032-00) 
or 220 V ac (159-0029-01); power cord (161-0066-00); mesh 
fitter (CRT) (378-0055-00); BNC female-to-femaie adaptor for 
1502 only (103-0028-00); 9 ft BNC-to-clip-lead cable 
(012-067 1-02); manual. 





ORDERING INFORMATION 
1502 TDR Cable Tester ...................... $5,800 
1503 TDR Cable Tester ...................... $4,900 


Option 01 — (Distance Cal for 1503 only) ........:sesses+ +$375 
Option 04 — With Cable Tester Recorder ..............0+. $1,050 
Option 05 — With Cable Tester Metric Version) ............. NC 
Option 76 — GM (P7) PNOSPHO? ......ccsecseeeseersnerceeeenees +$35 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
AE ER OO SN RN 


OPTIONAL ACCESSORIES (1502) 


Chart Recorder — Order 016-0506-04 .o.......cceeeeeeeee $1,100 
Chart Paper — One Roll Order 006-1658-01 ............... $7.50 
Chart Paper — 100 Roll Case Order 006-1658-02 ........ $550 
Accessory Pouch — Order 016-0351-00 .........c.cccceeeeeseee $25 
Static Suppressor — (helps protect front end 

from damage). Order 011-0132-00 ........csssssernserersnenens $45 
Impedance Adaptor — 

GOHV/7E 2: Order GY7-QGB1-0G svcniisnccenssuiccarccinsainesssccesnnce $115 
50/93 2. Order 017-0092-00** ...........csccccsssssceseeseesererenees $115 
50/125 2. Order 017-O0090-00** ........ccsscsssssscsserseseserssenee $115 


"Should be purchased with following two parts: 
Connector, BNC Female-to-GR — 


OGRE OTF BOSS | ss sscaisesnsctaxcsanesssisananininenneanneencativinnnnsiae $43 

Connector, BNC Male-to-GR — 

COIR AF AED itistineiicncntnnniiacniianipeaeaieniaaiiinanitaiiibineineiatiia $75 
OPTIONAL ACCESSORIES (1503) 

Chart Recorder — Order 016-0506-04 ..........cccsseseees $1,100 

Chart Paper — One roll Order 006-1658-01 ................ $7.50 

Chart Paper — 100 roll case 

Orda GOB- 166-0? | sssssssassessessisvcscsccrcssssnistrsssuaseonnsssoveccceee $550 

Isolation Network — (for balanced lines). 

Order OUS-O UGS sisciisscanncecintecnscesssasactisnancnciccaeciaseaneneiis $155 

Adaptor Cables (BNC-to-Clips) — 9 foot 

CPT VaR A, LMNDAE  esciiteicnil ainilninaienniaale $60 

BO Tot Order OTS OST UBS secscuswistncainsensanissnnctscsausscieensenivs $70 


Accessory Pouch — Order 016-0351-00 ..........cccceceeneeees $25 
Direct Current Adaptor with Filter (for use with standard 12 V 
automobile lighter plug with negative ground). 

25 Foot Cord Order 015-0327-00 .......ccccsscesersssssesereeess $175 


LOGISTICS INFORMATION 
For logistics data, see Tektronix Logistics Data Book. 
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COMMUNICATIONS 
NETWORK ANALYZERS 


CONTENTS 


834 Programmable Data 


Communications Tester ............... —_ 153 
834RDA ROM Development Aid ................... 155 
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SDLC/SNA Testing 


152 


TEK 


PROGRAMMABLE 


DATA COMMUNICATIONS TESTER 





834 


Se 
Programmable 


Allows Automation of Tests 
Easy to Operate 


Handies ASYNC/ASYNC BLOCK/BISYNC/ 
HDLC/SDLC 


Portable and Lightweight 
Sa See ee ee ee SSS SS 


The Tektronix 834 Programmable Data Communi- 
cations Tester is a powerful network troubleshoot- 
er designed to meet the demand for cost and 
time-effective first-line field service. The 834's 
portability (5.5 kg, 12 Ib), ruggedness, and ease 
of use gives you a welcome independence from 
bulky, expensive equipment. 


The 834 is compatible with EIA RS-232, and 
CCITT V.24 interfaces and can be expanded to 
many others with appropriate options. The 834 
provides: system monitoring, DTE and DCE simu- 
lation to evaluate the entire network, bit error rate 
testing for analyzing phone lines and modems, 
the ability to calculate and confirm block check 
characters, and internal self-diagnostics. 


The fast 19.2 kilobaud rate lets you test the most 
modern networks. The bright 16-character front 
panel display is fully decoded in ASCII, EBCDIC, 
HEX, your own, or optional character set. 


We have programmed new features along with 
common test routines and setups into a series of 
application ROM packs that easily slip into the 
834 and extend its testing capabilities in specific 
areas. 


MODES OF OPERATION 


Monitor 

The 834 monitors and records activity occurring 
on the interface without interfering with data 
transmission. The major control line status is 
recorded with each character. Trigger capability 
allows selective capture of data (refer to 


Triggering). 


Modem (DCE) Simulation 

In this mode, the 834 functions as DCE (Data 
Communications Equipment) or modem simulator 
for testing the DTE (Data Terminal Equipment). 
Messages can be sent to the UUT (Unit Under 
Test), and messages received from the UUT can 
be examined and cause further action by the 834. 
The sequence of events is controlled by a stored 
program (in the 834) which can be manually 
entered or stored in a user defined ROM (refer to 
Programmability). 


Terminal (DTE) Simulation 

In this mode, the 834 performs as DTE (Data 
Terminal Equipment) or terminal simulator for 
testing the DCE (Data Communications Equip- 
ment) side of the interface. Otherwise, operation 
is similar to the modem (DCE) simulator mode 
described above. 


Bert Mode 
In this mode the 834 performs bit and block error 
rate testing using the 511-bit CCITT standard 
pseudo-random pattern. Additional patterns and 
testing capabilities are available with appropriate 
ROM pack. 


Self Test Mode 

In this mode, internal diagnostics and excercising 
routines can be called up by the operator to verify 
that the 834 is functioning properly. 
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DATA COMMUNICATIONS TESTER 





CHARACTERISTICS 


INTERFACE COMPATIBILITY 
Compatible with EIA RS-232 and CC1TT V-24 interfaces. Op- 
tional interfaces also available. 


DATA TRANSFER 
Data Transmission Timing — 
asynchronous. 
Communications Mode — Half or full-duplex. 
Bits Per Character — 5, 6, 7, 8, 9; characters with five bits do 
not include parity; characters with nine bits are available in 
asynchronous mode with parity. 
Codes — ASCIi, EBCDIC, HEX standard (others available 
with application ROM packs). 


DATA TRANSFER RATES 
internal (Crystal Controlled) — 50, 75, 110, 134.5, 150, 200, 
300, 600, 1200, 1800, 2400, 4800, 7200, 9600, and 19,200 
bits/s; (synchronous full-duplex up to <9600 bits/s). 
External — Limited to maximum of 19,200 bits/s; (synchro- 
nous full-duplex up to <9600 bits/s). 
Parity — None, odd, even, all mark, all space. 
RTS/CTS Delay (Half-Duplex Mode Only) — Programmable 
from 0 ms to 9999 ms. (Defaults to 200 ms if not programmed.) 


Synchronous and 


Accuracy — +5ms, —15 ms. 
Block Check Characters — CRC-16, CRC-CCITT, LRC; (ex- 
panded with ROM packs). 
Bit Error Rate/Block Error Rate Tests — The 834 uses the 
511-bit CCITT standard pseudo-random pattern sent in blocks 
of 1000 bits. Errors are counted continuously or over a test 
length of 105 or 10® bits stored in error, blocks sent, blocks in 
error, and sync faults. See 834R03A Link Test ROM Pack for 
additional capabilities. 
SET-UPS 

ASYNCHRONOUS OPERATION 
Stop Bits — Transmits 1, 1.5 or 2; responds to 1. 
End of Frame — One programmable character in any bit com- 
bination; (defaults to OA); (ASCII New line). 
Timing — Normal or isochronous. 


SYNCHRONOUS OPERATION 
Synchronizing Character — Programmable to require any 1 
or 2*' characters (defaults to 32 32). 
End of Frame — Programmable to recognize any of a number 
of idle conditions (Mark, Space, Syn) and/or a single character 
(defaults to 37, EBCDIC EOT). 
Clock — Normal, derived, DTE. 
*! If 2, they may be different. 


HDLC OPERATION 
NRZI — On or off. 


Clock — Normal, derived, OTE. 


TRIGGERING 
Trigger Location in Buffer — Start, center, end. 
Match (Source of Data Being Searched for Trigger Events) 
— None, OTE, DCE. 
Trigger Sequence — Programmable to require a sequence of 
0 to 25 characters (0 to 5 if no mask programmed). 
Mask Sequence — Programmable to mask a 0 to 25 charac- 
ter trigger sequence. 
Error Conditions — In Async: Parity or frame error. In Sync: 
Parity error. In HDLC: CRC error, abort sequence or short 
frame (<32 bits). 
Marker — Low-to-high or high-to-low transition of marker can 
be selected. 
Buffer Capacity — 2699 character (expanded with some 
ROM packs). 


PROGRAMMABILITY 
Program Steps — 99 available. 
Message Lengths — 50 totaling 3000 bytes. 


Data Captured — Always the last 2699 character received 
before the program stops or before Stop is pressed; (number 
of characters expanded with some ROM packs). 
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Basic Instruction Set (Additional Instructions Available in 
ROM Packs) 


HALT: mm 

Stop and display message mm. 

SEND: mm 

Send contents of message buffer mm as a frame. 

RECEIVE 

Obtain next complete data frame for processing. 

COMPARE: mm 

Search frame for a match with message buffer mm. 

JUMP EQ: ss 

Jump to step ss if a match is found. 

JUMP NE: ss 

Jump to step ss if a match is not found. 

JUMP: ss 

Jump to step ss. 

IF TIME: ss 

Jump to step ss if the timer expires. 

TIME OUT # pp 

Start timer with value in parameter pp. 

MASK: mm 

Use message mm for mask during COMPARE operation. 

WAIT # pp 

Start time with value in parameter pp and do not proceed to 

following step until timer expires (10 to 9999 ms). 
INTERFACE ACCESS PANEL 

All Pins (2 through 25) — Accessible. 


Major Control Lines — May be connected or disconnected 
from the 834 via rocker switches. These include: TXD, RXD, 
RTS, CTS, OSR, GND, CD, TX0 (DCE), RX0 (DCE), DTR, TXO 
(OTE). 

Interface Configuration — Can be modified using jumper 
straps and the +12 (space) and — 12 (mark) V sources provid- 
ed on panel. Control lines CD, RTS, CTS, DSR, and DTR are 
program controllable with most ROM packs. 

Probe — Via a dual LED display, allows checking the current 
condition of any of the lines. 

Marker — Allows the status of any interface line to be stored 
with each received character. This storage is in conjunction 
with the major control lines automatically recorded (CD, RTS, 
CTS). The marker, CD, RTS, CTS, DSR, and DTR can also be 
tested under program control with most ROM packs. 


DISPLAY 
Alphanumeric Display — 16 fluorescent digits. (Each digit is a 
5 x 7 dot matrix 9 mm high.) 


Status Indicator for Control Lines — LED. 


PHYSICAL CHARACTERISTICS 
Dimensions = 





POWER REQUIREMENTS 
Line Voltage Ranges — 90 V ac to 132 V ac; 180 V ac to 
250 V ac; 115 V nom. 


Line Frequency Range — 48 Hz to 440 Hz. 
ENVIRONMENTAL CHARACTERISTICS 
Temperature Range — Operating: 0°C to 50°C (32°F to 
122°F). Nonoperating: — 40°C to 75°C (— 40°F to 167°F). 

Humidity — 95% relative humidity, 30°C to 60°C. 


Altitude — Operating: Sea level to 4500 m (15,000 ft). Nonop- 
erating: Sea level to 15 000 m (50,000 ft). 


Shock — 50 gs, '/2 sine. 11 ms duration in each major axis. 


OPTIONAL INTERFACES 
Current Loop Interface (Option 02) — Operates in both two- 
wire (simplex or half-duplex) and four-wire (full duplex) modes. 
The current source for each of the two loops is selectabie; 
either externally or internally supplied. Internal current sources 
are 20 mA and 60 mA. 


RS-449 Interface (Option 03) — Supports both differential 
(RS-422) and single-ended (RS-423) circuits. This interface per- 
mits the use of a 9-pin connector for secondary channels along 
with the main 37-pin connector. 

MIL-STD-188C Interface (Option 04) — Conforms to the mili- 
tary communication system technical standard MIL-STD-188C. 
Menu selectable, inverted or normal data allows the 834 to 
easily switch to an RS-232 compatible mode. 

The MIL-STD-188C interface is factory installed only. The cur- 
rent loop and RS-449 interfaces are external PODS which can 
also be purchased as optional accessories and added at any 
time. When a POD interface is not connected, the standard 
RS-232 interface is functional. 


INCLUDED ACCESSORIES 
RS-232 three connector cable assembly, front panel jumper set 
(198-4006-00); US 115 V power cord (161-0066-00); manual. 


ORDERING INFORMATION 
834 Programmable Data 


Communications Tester ......... eisiummaeéa $3,990 
Option 02 — Current Loop Interface .........cccceceeeeeeee +$325 
Option 03 — RS-449 (RS-422/RS-423) Interface ...... +$750 
Gestion 06 — MIL-STD-AGDC sccessssisssscrncnssncaceasesassnasers +$350 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16A 
Option A2 — UK 240 V/13 A 
Option A3 — Australian 240 V/10 A 
Option A4 — North American 240 V/15A 


ROM PACKS 
834R01 — General Purpose ROM Pack .............ccceeeeeee $280 
834R02A — Bisynchronous ROM Pack (EBCDIC) ........ $350 
B34RO3A — Link Test ROM Pack ........cccccccecceeeeeeeeeeeenes $370 
834R04 — HDLC/X25 ROM Pack .......ceccccceeesscceenesseneeee $450 
834R05 — Extended Instruction Set ROM Pack ........... $175 
834R06 — Bisynchronous ROM Pack (ASCIl) .............. $350 
834R07 — PARS/IPARS ROM Pack .......cccccecscceeeeeseeeees $375 
834R10 — SDLC/SNA ROM Pack ......ccccccceeeceeeeeereeeeeee $450 
834R11 — Extended Monitor ROM Pack ...........c.ccecc00es $425 
834R13 — SDLC/SNA (FID3) ROM Pack ...........0seceeeeeee $450 
834RDA — ROM Development Aid ROM Pack ......... $1,200 


oR RE SE ee ERR Sr 8 ER a 
OPTIONAL ACCESSORIES 


Current Loop Pod Accessory — Order 015-0361-00 .. $350 
RS-449 Interface — Order AG741 ........cccccceseerceeseeteeneeee $750 
Diagnostic ROM Pack — Order 067-0986-00 ............... $480 
Carrying Case — Order 016-0672-00 ...........ccessceesereneeee $80 
Break Out Box — Order 015-0258-00 .........cccceeeeseeseenes $190 





= Sete 


A variety of training accessories are also available including 
workbooks, video tapes, etc. 


Additional information available in the 834 Selection Guide (re- 
quest number 35W4922). Request copies at your local sales 
office or via the return card in this catalog. 
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834RDA 


The System for Developing Customer User 
ROMs for 834 ROM Packs 








The Tektronix 834RDA is the tool that gives users 
the ability to automate and extend the capabili- 
ties of the 834 Programmable Data Communica- 
tions Tester by developing custom application 
ROMs for use with 834 application ROM packs. 


The 834RDA supports the generation of user- 
defined programs, setups and messages. It also 
aids the user in extending the Baud, Code, Idle 
and transfer function directory menus by adding 
new menu entries. 


PROMSs are developed by building a ROM image 
in the 834 System. The ROM image is the entire 
contents of the ROM you are creating, including 
all the messages, programs, power-up setups 
and transfer functions that you develop. The 
834RDA uses the RS-232 or an optional port on 
the 834 to interface to an external PROM pro- 
grammer, a printer or terminal, or a unit under 
test. The 834RDA and 834 are used with an 
external PROM programmer to read and write 
PROMs. A terminal or printer used with the 
system produces formatted listings of the ROM 
image contents. With the 834 connected to the 
unit under test, the ROM image can be executed 
to verify operation and correctness. 


The 834RDA also contains the Extended Instruc- 
tion Set available in most 834 ROM packs. 


FUNCTIONS OF THE ROM 
DEVELOPMENT AID 


Save Program/Setup Function 

The Save Program/Setup Function provides an 
easy method of saving individual instrument set- 
ups or simulation programs for storage in ROM. 
These setups and simulation programs will be 
callable by the user, or may be called up by 
preprogrammed test routines. 


Record Mode 

In Record Mode all keystrokes are recorded in the 
order that they are entered until the exist com- 
mand is executed. Afterwards, the keystroke 
sequences may be edited. Record Mode is par- 
ticularly useful for preprogramming 834 opera- 


tions or test routines. It can also be used to. 


create individual instrument setups or simulation 
programs for storage in ROM. The user can also 
easily set up automated test sequences in 
Record Mode by the call-up of previously pro- 
grammed instrument setups and_ simulation 
programs. 


Form Entry Functions 

Several types of entries can be created using the 
Form Entry Functions. These include menu addi- 
tions (baud rates, translation code tables, direc- 
tory entries, and sync idle characters); keystroke 
sequences (power up and normal), character 
strings (for addition to message buffers). These 
functions can also be used to edit or modify 
existing programs or routines. 


New Key Codes 

The 834RDA includes two additional Code menu 
items. The Keys translation code produces a one- 
character representation of each key and is used 
when editing key sequences. The Display transla- 
tion code makes all 834 display characters avail- 
able to the user for building new code translation 
tables. 


Input-Output Functions 

The 834RDA System can accept input from any 
PROM burner that supports the TEK HEX format 
and has an RS-232 interface. Error detection 
checks are made to assure correct image trans- 
fer from the PROM programmer to the 834. The 
ROM image contains all of the completed entries 
plus the appropriate “overhead” data such as 
header, trailer, byte counts and checksum infor- 
mation. Upon completion of new entries or 
changes to the ROM image contents, the 
834RDA ROM Development Aid can send a 
completed ROM image back to the PROM 
burner. 


A listing of the entire ROM image or of individual 
entries can be sent to a printer or terminal for 
documenting purposes. 


834RDA Menu 

Level 1: 

Copy Entry, Replace Entry, Delete Entry, Write 
2 k, Write 4k, Read ROM, Clear ROM, Print ROM. 


Level 2: 
HDR:, Size =, (list of additional entries as 
created), 


Level 3: 
Form Keys, Form Messages, Form Directory, Form 
Baud, Form Idle, Form Code, Form Pupkeys. 


Program Edit Functions 

The program edit functions enable users to insert 
and delete program steps. The resulting program 
is automatically renumbered to reflect the 
changes and all Jump and Call instructions will be 
adjusted accordingly. 


Program Debut Functions 

The program debug functions enable users to 
interrupt an executing 834 program, cause single- 
step program execution, set a breakpoint and 
display or change program steps, parameters, 
and messages. 


ROM 
DEVELOPMENT AID 


ADDITIONAL INFORMATION 


The 834RDA should be used with an 834 having 
level 05 or greater software. This can be verified 
by placing the 834 in self-test mode; scrolling 
down two levels to the LIST-DSROM display, then 
over one entry to LIST-CSROM6@. Press the start 
key; the display will read “CSRM@;PN = 0836-05" 
or similar. This is the part number of the ROM 
containing the pertinent 834 software, and the 
last two digits should be 05 or greater. 


A level 05 or greater ROM is supplied with each 
RDA in case it is needed. If it is not, the ROM can 
be erased and used for recording your custom 
routines. 


lf additional information or updates are required, 
contact your local Tektronix Sales or Service 
Center. 


The 834RDA System is compatible with several 
PROM burners. Tektronix Application Note 
35AX-4780 is available with additional detail on 
PROM programmer compatibility, selection crite- 
ria and operation information. 


Order 834RDA ROM Pack 
DEVGIODITIOLE AID wrssssssreinarinossnssssnnereene $1,200 


Option 01 

Option 01 adds the following instructions to the 
834RDA: PACKFRAME, HEX CONVERSION, 
AND, OR and deletes the Print ROM function 
available in the standard 834RDA .........0000 N/C 
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834 ROM Packs 


834 ROM packs are firmware extensions of the 
834 Programmable Data Communications Tester. 
These products all contain the extended instruc- 
tion set as listed on this page. They (except the 
834R01) also include program debug and edit 
functions plus the unique capabilities listed for 
each individual ROM Pack. 


Additional information is available in the 834 
Selection Guide (request number 35W-4922). Re- 
quest copies at your local sales office or via the 
return card in this catalog. 


In each ROM Pack, at least one ROM space is 
reserved for customer use. Each ROM space can 
accommodate a 2k or 4k ROM or EPROM. The 
custom ROM area of the ROM Pack can be 
programmed using 2716, 2732, 2516 or 2532 
single power supply EPROMs or combination of 
the above. 


As new ROM Packs have been introduced and 
existing ROM Packs enhanced, the firmware in 
the 834 has been expanded. The description for 
each ROM Pack includes the 834 firmware revi- 
sion level required to make available all the 
capabilities of the ROM Pack. New 834's are 
shipped with the latest firmware and will support 
all the 834 ROM Packs in this catalog. 


The software level of older 834s can be easily 
verified as follows: 

Place 834 in Self-Test mode. 

Scroll down two levels (press | key twice) to the 
LIST DSROM display. 


Press the -—* key once to obtain the LIST 
CSROMP display. 
Press Start key. 


The display will read CSROM™=PN = (836-XX. 
The last two digits indicate the software level of 
the 834 Data Communications Tester. 


Contact your local Tektronix Sales or Service 
Center if additional information or updates are 
required. 


Extended Instruction set, 
11 LOAD # pp 
Load register with value in parameter PP 
12 STORE # pp 
Store register value in parameter PP 
13. COMPARE # pp 
Compare register value to value in 
parameter PP 
14. INCRMNT # pp 
Increment value in parameter PP by one 
15 DECRMNT # pp 
Decrement value in parameter PP by one 
16 DISPLAY # pp 
Display value in parameter PP 
17 LOAD: mm 
Load register with character from 
message MM 
18 STORE: mm 
Store register value in message MM 
19 DISPLAY: mm 
Display message MM 
20 CLEAR: mm 
Clear message MM 
21 TRANSFR # pp 
Invoke key sequence described by value 
in parameter PP 
22 SETEIA = nn 
Set EIA RS-232 control line specified by 
value NN 
23 TESTEIA = nn 
Test EIA RS-232 control line specified by 
value NN 
24 TESTFRM = nn 
Test for type of frame indicated by value NN 
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25 TESTKEY = nn 
Test for keyboard input indicated by 
value NN 
26 BREAK # pp 
Send BREAK for length of time specified in 
parameter PP 
27*' BCC: mm 
Calculate and insert BCC for message MM 
28* 1 PROTOCOL 
Enables customized BCC calculation for 
particular protocols and translation codes 
29*' BLOCK: mm 
Compare frame to message buffer MM and 
count bit errors 
30*'CLEAR # pp 
Set contents of parameter PP to zero 
31*'CALL-+ss 
Program execution continues at step SS 
after placing the number (SS+ 1) in the 
register. 
32* RETURN # pp 
Program execution continues at step 
number contained in parameter PP 
33* 1OVERLAY # pp 
Invoke transfer function xx, where xx is 
the contents of parameter PP 
In addition to the Extended Instruction Set, 
the following instructions are resident in 
selected ROM packs. 
34 PACKFRM: mm 
Pack control field data into message mm, 
or, if mm = O, unpack control field data 
from received HDLC/SDLC frame. 
35 HEXCONV: mm 
Convert an item in the register to the 
hexadecimal value of the item; add the 
hexadecimal character string to message 
mm. 
36 AND # pp 
AND the contents of the register with the 
value in parameter pp, then place the 
ANDed value in the register. 
37 OR # pp 
OR the contents of the register with the 
value in parameter pp; then place the ORed 
value in the register. 
*! Not in 834R01 


834R01 General Purpose ROM Pack 


The 834R01 ROM Pack*! simplifies and expands 
operation of the 834 Data Communications Tester 
for use with asynchronous systems. 
The following capabilities are programmed into 
the 834R01 ROM Pack: 
Sets up conditions for asynchronous opera- 
tion upon instrument power up. 
The addition of correspondence and baudot 
character decode tables. 
Additional idle menu selections. 
Split baud rate capability allows either the 
transmit or receive baud rate to be changed. 
Basic printer tasks verify: 
That characters are positioned and printed 
properly. Also’ evaluates DTR response 
and X-on, X-off feature. 
Simulate and repeat modes (with and without 
trigger). 
Correspondence code setup (sets the 834 to 
the most common correspondence setup). 
Baudot code setup (sets up the 834 for the 
most common Baudot code setup). 


Block asynchronous setup (sets up the 834 to 
operate in the block-asynchronous mode). 


Graphic test patterns for calibrating screen 
attributes in Tektronix 4010 Series terminals. 
Extended instruction set through the BREAK 
instruction (#26). 

*' Level 3 or higher 834 software required. 


834R02A 
Bisynchronous (EBCDIC) ROM Pack 


834R06 


Bisynchronous (ASCII) ROM Pack 


The 834R02A and 834RO6 ROM Packs*' extend 
and simplify the use of the 834 in exercising com- 
ponents of the IBM 3270 Information Display Sys- 
tem family and compatible terminals manufac- 
tured by other companies. 
The following capabilities are provided in an 
EBCDIC version in the 834R02A*' and ASCII 
in the 834R06: 
Frame Summaries to provide frame level mne- 
monic summary on a frame-by-frame basis. 
(This enables the user to quickly and easily 
step through data a frame at a time while 
viewing straight forward descriptions rather 
than sorting through long streams of data.) 
Automated BCC checking and insertion 
Preprogrammed common bisync messages 
Terminal setup and status tests 
Attribute Exercise Pattern for testing screen 
attributes and orders of a video display 
terminal. 
Multiple alignment patterns for video displays 
New line/End-of-message patterns for testing 
printers 
Control Key Response test 
Various utility programs 
Extended instruction set, plus Hex conversion 
The AND instruction, and the OR instruction 
*' Level 5 or higher 834 software required. 


OPTION 12 

Option 12 (for the 834RO02A, 834R06, 834R10 and 
834R13 ROM packs) incorporates the software to 
support down loading of programs from a remote 
host to the 834. Option 12 also includes a logon 
application program specific to ATT require- 
ments. Coupling between the 834 RS-232 port 
and transmission line will require a user supplied 
modem. 


834RO3A Link Test ROM Pack 


The 834RO03A ROM Pack*' extends the Data 
Communications Link testing capability of the 
834 


The following Bit Error Rate Test (BERT) pat- 
terns are provided in the 834RO3A ROM Pack: 
User defined (may be 4 to 3000 bytes in 
length) 
2047-bit pseudo-random pattern 
63-bit pseudo-random pattern 


511-bit pseudo-random (CCITT V.25) pattern 
sent in block sizes of 511 bits instead of 1000 


Continuous space 

Continuous mark 

Alternating spaces and marks 

3 spaces alternating with 1 mark 
1 space alternating with 3 marks 
7 spaces alternating with 1 mark 
1 space alternating with 7 marks 


Eee 


oe 


SS ee 


Oe i 


. = — —E 
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Additional test lengths: 
10 kilobits 


10 megabits 
Timed termination 
Independent transmit and receive baud rates 


Over and under baud rate deviation tests (+ 1, 2.5%) 


Turn around delay measurement 
Control line tests 

Full and Half duplex ping-pong tests 
Half duplex BERT 

Bias distortion test 

Gross start-stop distortion test 
Individual start-stop distortion test 
lsochronous distortion test 


Extended Instruction set 
*' Level 4 or higher 834 software required. 


834R04 HoLc/x.25 ROM Pack 


The 834R04 ROM Pack"! expands the operational 
scope of the 834 when monitoring and simulating 
HDLC and X.25 packet switching networks and 
their components. 


The following capabilities are included in the 
834R04 ROM Pack: 
Frame-by-frame analysis of data exchanges 
Packet-by-packet analysis of data exchanges 
Construction of HDLC-formatted frames un- 
der applications control 
LAP and LAPB setup-shutdown tests 
Extended instruction set 
Packfram instruction 
Option 01 (Factory installed only) makes the 
834R04 compatible with HDLC networks using 
Bisync Framing. 
*' Level 5 or higher 834 software required. 


834R05 


Extended Instruction Set ROM Pack 


The 834R05 ROM Pack*' is for users with unique 
application requirements that cannot be fulfilled 
by the standard application programming includ- 
ed in other ROM Packs. The 834R05 contains the 
extended instruction set and program debug and 
edit functions. The remainder of the ROM Pack is 
reserved for user application ROMs. 


The 834R05 reserves room for three user ROMs. 
*t Level 4 or higher 834 software required. 


834R07 pars/iPARS ROM Pack 


The 834R07 ROM Pack*' expands the operation 
of the 834 Data Communications Tester for test- 
ing programmed airline reservation systems. 


The following capabilities are included in the 
ROM Pack: 

SABRE translation 

Reversed Hexidecimal translation 


Inverted data capabilities 
Direct Poll — Continually sends a Go-Ahead 
message and looks for replies after each poll. 


768 E-Pattern (64 X 12) for terminal alignment 
960 E-Pattern (64 X 15) for terminal alignment 


65 Character Print (64 X 12) “Stairstep" 
pattern 


Reset Terminal — Sends terminal reset com- 
mand (3E HEX) to interchange unit to effect 
erasure of all terminal screens. 
Terminal Echo — Polls an interchange and 
when text message is received, echoes that 
message back to the originating terminal. 
Printer Test — tests new line function 
Terminal Simulation — Responds to direct 
polls, write, erase/write commands, and unso- 
licited message commands. 
ASCU Set-ups — For communicating to 
Agent Set Control Unit Equipment 
Extended Instruction Set 

*! Level 4 or higher 834 software required. 


834R10 spLc/sNa (FID2) ROM Pack 


The 834R10 ROM Pack*' enhances the capabili- 
ties of the 834 when operating in an SOLC/SNA 
environment using format identifier type 2. This 
ROM Pack provides easy to read SDLC frame 
and SNA command summaries. This allows quick 
and straightforward analysis of data transactions. 


The following capabilities are included in the 
834R10 ROM Pack: 


Attribute tests for 3274 and 3276 displays 
Display alignment pattern 
New-Line/End-of-Message pattern for testing 
printers attached to 3274s and 3276s. 
Control Key Response Test 

Extended Instruction Set, plus 

HEX conversion 

AND instruction 


OR instruction 
*! Level 5 or higher 834 software required. 


834R11 Extended Monitor ROM Pack 


The 834R11 ROM Pack*' implements more pow- 
erful monitoring functions. It allows the recogni- 
tion of events to cause programmable actions 
rather than simply triggering the 834. Using event- 
action pairs provides the mechanism for manipu- 
lating counters and timers that facilitate statistical 
analysis of interactions or events within a network 
as well as complex triggering. 


There are three event-action pairs available with 
this ROM Pack plus a timeout-action pair that ac- 
tivates when an event does not occur within a 
specified time. 


ROM 
PACKS 


The 834R11 does not require the extended in- 
struction set. 


834R11 ROM Pack event selections: 
DCE Messages with or without masking 
DTE Messages with or without masking 
Error 


Selected Control line change 
834R11 ROM Pack action selections: 


Trigger the 834 

Decrement or increment specified counter 
Start interval timer 

Enable event-action pairs 


Disable all actions except Enable 
*! Level 5 or higher 834 software required. 


NEW  834R13 


SDLC/SNA (FID 3) ROM Pack 


The 834R13 ROM Pack enhances the capabilities 
of the 834 when operating in an SDLC/SNA envi- 
ronment using format identifier Type 3. This ROM 
Pack provides easy-to-read SDLC frame and SNA 
command summaries. This allows quick and 
Straightforward analysis of data transactions. 


The following capabilities are included in the 
834R13 ROM Pack: 
Attribute tests for 3271 Control Unit 
Models 11 and 12, 3275 Display Station 
Models 11 and 12. 


Display alignment pattern 


New-Line/End-of-Message pattern for testing 
printers attached to 3271s and 3275s 


Control Key Response Test 
Extended Instruction Set, plus 
HEX conversion instruction 
AND instruction 
OR instruction 

*? Level 5 or higher 834 software required. 


ORDERING INFORMATION 


834R01 General Purpose ROM Pack .... $280 
834R02A Bisynchronous ROM Pack 

(ERB CIC) scscncsisnscssnccasscnncctssansnsvncctennactvess $350 
a ee ee $60 
834R03A Link Test ROM Pack .............. $370 
834R04 HDLC/X.25 ROM Pack .....sccceees $450 
Option 01 — Bisynchronous Framing .......sssseeseeseeeees +$50 
834R05 Extended Instruction Set 

PRC SIRONE. ccs sceaasicninninncendiaitiaaiaacasaamaaieianaa $175 
834R06 Bisynchronous ROM Pack 

(ASU) wcccsccscconcsnccccusnstonasscsunscssonccpssceccouse $350 
QRS UD sccsccvsciscsriianeieicranrma aisha caicaiaimeatia +$60 
834R07 PARS/IPARS ROM Pack ......... $375 
834R10 SDLC/SNA (FID2) ROM Pack .. $450 
Ni IE sn aitssniisesincnseieiiiiciainstbiicaniciamsitiamniienig $60 
834R11 Extended Monitor ROM Pack .. $425 


834R13 SDLC/SNA (FID 3) ROM Pack . $450 


Additional information available in the 834 Selection Guide (re- 
quest number 35W-4922). Request copies at your local sales 
office or via the return card in this catiog. 
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DIGITAL 
TESTER 


TEK 


851 


Designed for Digital Field 
Service Applications 





Small and Lightweight 


The 851 Digital Tester is an easy-to-operate first- 
line service tool used to troubleshoot and main- 
tain a wide range of digital equipment. 


With this portable digital tester, weighing only 
6 kg (13 Ib), a first-line service engineer can make 
many of the same measurements that now re- 
quire an oscilloscope, DMM, counter, timer, logic 
probe, thermometer and special purpose test 
equipment. 


One knob lets you dial 22 functions to perform a 
wide variety of tests and measurements. Eleven 
functions measure timing, two register plus and 
minus peak voltages, three carry out DMM mea- 
surements through separate leads and one reads 
line voltage at the outlet. Another function allows 
you to take temperature readings with an optional 
temperature probe. The 851 also measures its 
four input thresholds to adjust to the logic levels 
of the equipment being serviced. 


All functions are completely autoranging and the 
indicator lights tell you exactly what range is 
being used. 


CHARACTERISTICS 

INPUTS 
(ACV, DCV, 2) 
Resistance and Capacitance — 10 M{. + 1% and = 100 pF. 
Red to black terminal. (Volts only.) 
Maximum Safe Input Voltage — +500 V (peak) ACV/DCV 
(<1 kHz). 
Resistance Ranges — 200%), 2k{), 20k02, 200 k2, 2 Mf), 
20 M22, and 50 Mi. 


AC VOLTS 

(Average responding RMS calibrated for sinewave.) 
Ranges — 2 V, 20 V, 200 V, and 350 V. 
Accuracy — 2V and 20 V: +0.5% or reading +4 counts, 
40 Hz to 1 kHz. +2% of reading +4 counts, 1 kHz to 25 kHz. 

-9% full scale. 200V and 350V: +0.5% of reading +4 
counts, 40 Hz to 1 kHz. Extended Temperature Range: Add 
+ 0.2%. 


DC VOLTS 
Ranges — 2 V, 20 V, 200 V, and 500 V. 


Accuracy — 2V, 20 V and 200 V: +0.1% of reading 
+3 counts. 500 V: +0.15% of reading +3 counts. Extended 
Temperature Range: Add + 0.05%. 


LINE VOLTAGE 
Range — 90 to 132 V and 180 to 250 V. 
Accuracy — + 3% of reading. 

TEMPERATURE 
Range — —55°C to + 150°C. 
Accuracy — + 2°C (0.01° resolution). Extended Temperature 
Range: Add +1°C. 

INPUTS 

(Three probes; one for each channel A, B, C.) 
Resistance and Capacitance — 10 Mi) and ~ 12 pF. 


Maximum Safe Input Voltage — +500V at probe tip 


(<50 kHz). 
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Threshold Levels — Variable (4 controls) Range: +30 V. Se- 
tability: +10 mV. 


TTL (Nominal, in Detent Position) — Input A: LO is +0.7 V; 
Hil is +2.1 V. Input B and C: +1.4 V. 

Input Filter (Narrow Pulse Rejection) — Maximum input rep 
rate for pulse rejection = 20 MHz. 

Range — Off and 50 ns + 20% to >300 ns. Channel to Chan- 
nei Delay Mismatch: <100% of setting. 


POSITIVE AND NEGATIVE 
PEAK VOLTS 
Range — +30 V. 


Accuracy — +2% of reading +3% of p-p signal +90 mV. 
Maximum Time Between Recurrent Peaks: 25 ms. Peak ampili- 
tude must be maintained for at least 25 ns. Extended Tempera- 
ture Range: Add + 1% of reading + 1% of p-p signal +10 mV. 


FREQUENCY 
Ranges — 100 kHz (1 Hz resolution), 1 MHz, 10 MHz, and 
35 MHz. 


Accuracy — +0.005% of reading +1 count. 
TIME MEASUREMENTS 


(Period, pulse width, transition time, time interval, and coinci- 
dence time.) 


Ranges — 1 ms (10 ns resolution), 10 ms, 100 ms, 1 s, 
and 10s. 


Minimum Time Interval — 20 ns. 
Accuracy — +0.005% of reading +1 count + Trigger Error. 
COUNTING 


(Totalize, frequency ratio, events count, and transitions count.) 
Range — 0 to 99,999. 


Maximum Input Frequency — 35 MHz (except 17.5 MHz for 
transition counting). 


Accuracy — +1 count, +A Input event or transition frequen- 
cy multiplied by the Time Interval Trigger Error. 

DUTY FACTOR 
Range — 0% to 100%. 
input Frequency Range — 40 Hz to 10 MHz. 
Minimum Pulse Width (Hi and LO Portions) — 50 ns. 

READOUT 

Type — Five digits, fully buffered seven segment, 0.5 in LEDs. 
Polarity Indication — + for positive readings, — for negative 
readings. 
Overrange Indication — Display flashes. 


FUNCTION 


Range Indicators — LEDs show function ranges in 2, kQ, MQ, 
MHz, kHz, ms, us and V. 

Logic State Indicators — Red, yellow, and green LEDs show 
valid and invalid logic state inputs for CH A. Red and green 
LEDs show logic states above or below the threshold set for 


_CH B and C. Any state change indication is sustained 


long enough to be visible. 


Threshold Lock Indicator (LO > HI) — Red LED indicates 
when CH A LO and HI thresholds are locked together (LO 
threshold setting is higher than the HI setting). 


POWER REQUIREMENTS 
Line Voltage Range — 90 to 132 V or 180 to 250 V. 
Frequency — 48 Hz to 440 Hz. 
Power Consumption — 57 W maximum. 


ENVIRONMENTAL CHARACTERISTICS 
Ambient Temperature — Operating: + 15°C to +40°C. Non- 
operating: —40°C to +75°C. Extended Operating Range: 
+5°C to +50°C. 
Altitude — Operating: To 3048 m (10,000 ft). Nonoperating: 
To 10 665 m (35,000 ft). 
Vibration — Operating: 15 minutes along each of the 3 major 
axes, 0.06cm (0.025 in) p-p displacement (49's at 55 Hz) 
10 Hz to 55 Hz to 10 Hz in 1 minute cycles. After cycie vibra- 
tion in each axis, hold frequency steady at 55 Hz for 10 min- 
utes. All major resonances must be above 55 Hz. 
Humidity — To 90% at 30°C Tektronix Test Method #1 90% 
relative humidity at 30°C for 4 hours. 
Shock — Two shocks at 30 q's, '/2 sine, 11 ms duration, each 
direction along each major axis. Total of 12 shocks. 
EMC — Reference Mil Standard 461A-462 susceptibility as 
specified. Conducted emission, relax 10 dB. Radiated emis- 
sion, relax 15 dB <100 MHz and relax 25 dB = 100 MHz. 


PHYSICAL CHARACTERISTICS 







Dimensions 
Width 
Height 
Depth 






INCLUDED ACCESSORIES 


Three signal probes (010-0280-00), 
(012-0732-00); manual. 


two DMM _ probes 


ORDERING INFORMATION 


851 Digital Tester ............ canbe $3,220 
Option 01 — With Temperature Probe .........cccccccceeens +$160 
(set ee ere ae ees Sere ee 


OPTIONAL ACCESSORIES 
Temperature Probe — Order 010-6430-00 ............00000+ $210 
Rain Jacket — Order 016-0639-00 .0........ccsssscesseseeneeneeee $15 
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The 1740 Series represents a significant addition 
to the capability of the Tektronix television signal 
monitor family of products. Like the 528A and 
1420 Series products, which it complements, the 
1740 Series provides all the basic waveform 
monitoring and vectorscope functions, but in a 
single, compact package. In addition, the 1740 
Series adds dc power operation (optionally), sin- 
gle line vertical interval display which is internally 
preset, an R-Y/sweep mode for differential phase 
measurements, and remote control of 
waveform/vector mode and most of the front 
panel sweep and vertical amplifier response 
functions 


The 1740 Series monitors are half-rack width 
instruments. They are intended for use where 
space and power consumption and/or portability 
are prime considerations and where waveform 
and vector displays are not simultaneously 
required. 


Typical applications include video signal monitor- 
ing in VTR bridges, camera control units, produc- 
tion switcher consoles, and in mobile vans and 
field productions 


TELEVISION 
PRODUCTS 


1740 Waveform/Vector Monitors «0.0.0.0... 160 
110-S Synchronizer o.oo... cccccccceeeeeeeeeeeeee 162 
1910 NTSC Digital Generator/Insertor ........ .. 164 
1980 Automatic Video Measurement Set ..... 168 
380/381 Video Test Monitors ...........000.00000.00. 175 
1480 Series Video Waveform Monitors ......... 177 
528A Video Waveform Monitor .................006. 179 
1420 Series Video Monitoring 

WISOOIIED cicrercenmoninoncimunmnmaneennns 179 
520A Series Vectorscopes ...............:cc0:c00000 180 
650HR Series Color Picture Monitors ........... 182 
690SR Television Color Monitor .........0....0006. 185 
NTSC Signal Generator Selection Guide . 188 
1410 Series Test Signal Generators ............. 189 
1470/1474 NTSC Generators ..........0..0......... 196 
143 SECAM Test Signal Generator ............... 197 
148 PAL Test Signal Generator ................0..... 198 
147A NTSC Generator oo....oooccccccccccccccceeeeeeeees 200 
1430 Random Noise Measurement Set ........ 201 
1440 Automatic Video Corrector ................... 202 
1450 Series Television Demodulators ........... 203 
Calibration Fixtures 200.000.0000. ccccccceeeeeees 206 
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Optional Dc Power Capability 

Two instrument options provide a dc Input for 
powering the monitor from a 12 volt dc power 
source. Option 07 provides the dc capability. 
Option 11 provides the dc capability and includes 
a portable case and the BP1 Battery Pack as the 
power source. The BP1 quickly and securely 
mounts to the bottom of the portable case. Total 
package weight of the instrument with the BP1 
mounted is approximately 13.6 kg (30 Ib). 


A 1740 Series instrument will operate from a BP1 
for at least two hours before recharging is re- 
quired. A fast charger is available as an optional 
accessory. Spare BP1 Battery Packs are also 
available as optional accessories. 


Bright CRT Display 

The bright CRT display permits use of the 1740 
Series in high ambient light conditions, such as 
those encountered in field production applica- 
tions. Brightness remains high in the 1 and 0.5 us 
magnified sweep speeds, thus enhancing the 
1740's use in system phasing applications. The 
internal waveform graticule and the external vec- 
tor graticule are independently illuminated. A 
parallax free dual internal graticule, including both 
the waveform and vector graticules, is available 
(Option 06). 


R-Y (V AXIS) Mode 

The demodulated chrominance may be displayed 
with a horizontal sweep using the R-Y mode for 
NTSC signals or the V AXIS mode for PAL and 
PAL-M signals. When the burst is set properly in 
the vector mode, the R-Y mode displays the 
chrominance demodulated on the R-Y axis (V axis 
in PAL systems). There are differential phase 
markings on the right side of the vector graticule 
that are calibrated for use in this mode. Different 
sweep speeds may be used to examine differen- 
tial phase as a function of time. 


VITS Monitoring 

VITS (Vertical Interval Test Signals) or ITS (Inser- 
tion Test Signals) can be monitored in all modes. 
Each instrument model is internally set for a 
particular line. The 1740 is set to display line 19, 
usually occupied by the VIRS (Vertical Interval 
Reference Signal). The 1741 is set to line 17/330, 
and the 1742 to line 17/280. The 1740 may be 
reset for any line from 6 through 36, the 1741 from 
line 3/316 through 33/346, and the 1742 from line 
3/266 through 33/296. 
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1740 (NTSC Vector Display) 


RGB/YRGB Display 

Facilities for a parade display of camera RGB sig- 
nals are included in all 1740 Series instruments. 
The monitor's REMOTE connector accepts the re- 
quired enable and 3-step staircase signals from 
the camera. An internal jumper change permits 
display of a YRGB parade signal. 


Remote Control Capability 

Remote control of input channel selection, mode, 
sweep speeds, and vertical amplifier filters is 
available through a rear panel connector. The re- 
mote function is useful for VTR applications. 


Available in NSTC, PAL, and PAL-M 

The 1740 Series Waveform/Vector Monitors in- 
cludes instruments for each of three color televi- 
sion systems: 1740 NTSC, 1741 PAL,1742 PAL-M. 


Measurement Facilities 

In addition to the measurements usually associat- 
ed with waveform and vector monitors, and those 
provided by the R-Y (V Axis) mode, a 1740 Series 
instrument may be used for system phasing, hori- 
zontal blanking measurements, and for limited ac- 
curacy differential gain. There are also graticule 
markings for line tilt measurements. 


ELECTRICAL CHARACTERISTICS 
VERTICAL WAVEFORM MODE 

Deflection Factor — 1740: 140 IRE display within 1% with 1 V 
input. 
1741/1742: 1 V display within 1% with 1 V input. 
Variable Gain Range — 1740: Input signals between 0.7 V 
and 2 V can be adjusted to 140 IRE display. 
1741/1742: Input signals between 0.7 V and 2 V can be adjust- 
ed to 1 V display. 


Maximum Absolute Input Level — +2 V (dc + peak ac). 


Video Input Return Loss — At least 40 dB from 50 kHz to 
6 MHz. 


FREQUENCY RESPONSE 
FLAT —+2% from 50 kHz to 6 MHz. +5% from 6 MHz to 
8 MHz. 


IRE (1740) — Conforms to IEEE Standard 205. Response at 
15 kHz does not vary between FLAT and IRE by more than 
1%. 

LUM (1741/1742) — <3 dB down at 1 MHz, >40 dB down at 
4.43 MHz, response at 15 kHz does not vary between FLAT 
and LUM by more than 1%. 


CHROMA (1740/1742) — Response at 3.58 MHz does not 
vary between FLAT and CHROMA by more than 1%. 

Lower: —3 dB point at 2.83 MHz to +0.15 MHz. 

Upper: —3 dB point at 4.33 MHz to +0.15 MHz. 

Attenuation: at 7.2 MHz to >25 dB. 


CHROMA (1741) — Response at 4.43 MHz does not vary be- 
tween FLAT and CHROMA by more than 1%. 

Lower: —3 dB point at 3.68 MHz to +0.15 MHz. 

Upper: —3 dB point at 5.18 MHz to +0.15 MHz. 

Attenuation: at 8.9 MHz to >25 dB. 


RESPONSE DISTORTIONS 
Preshoot — 1% or less. 
Pulse-to-Bar Ratio — 0.99:1 to 1.01:1. 
Overshoot — 2% or less. 
Ringing — 2% or less. 
Tilt (Field Rate Squarewave, Vertical Window, or 25 us Bar) 
— 1% or less. 


Differential Gain — Displayed differential gain is 1% or less 
with 10% to 90% APL changes. 


VIDEO OUTPUT 
Frequency Response — 50 kHz to 6 MHz, within 3% of re- 
sponse at 50 kHz. 


Dc Level on Output — 0.5 V or less into 75 2 load. 
Output Impedance — 75 ). 
Return Loss — At least 30 dB, 50 kHz to 6 MHz. 


DC RESTORATION 
Dc Restorer Clamp Time — Back porch (Internally selectable 
to sync tip). 


Low-Frequency Response at 60 Hz — (Attenuation of 60 Hz 
or input signal) 20% or less. 


Blanking Level Shift with APL Change — 1740: APL changes 
from 50% to either 10% or 90% will cause blanking level shift of 
1 IRE unit or less. 

1741/1742: APL changes from 50% to either 10% or 90% will 
cause blanking level shift of 7.2 mV or less. 


CALIBRATOR SIGNAL 
Frequency — 100 kHz, +0.1 kHz. Synchronizes in 2H and 1H 
sweep, providing reference for sweep and magnifier calibration. 


Amplitude — 1 V display within 0.5%. 


HORIZONTAL DEFLECTION SYSTEM 
Sweep — Sweep occurs in all Horizontal mode settings with or 
without synchronization. 


1FLD Sweep Repetition Rate — Equal to field rate of applied 
video or external sync. 


2FLD Sweep Repetition Rate — Equal to frame rate of ap- 
plied video or external sync. 


1H Sweep Repetition Rate — Equal to line rate of applied 
video or external sync. 


2H Sweep Repetition Rate — Equal to half line rate of applied 
video or external sync. 


Timing Accuracy — 1 us/div sweep within 2%. 0.5 us/div 
sweep within 3%. 
Linearity — 1 us/div and 0.5 us/div within 2%. 


SYNCHRONIZATION REQUIREMENTS 
internal References — 1740: Composite video or black burst 
with sync and burst amplitudes 40 IRE to +6 dB. 
1741/1742: Composite video or black burst with sync and 
burst amplitudes 300 mV to +6 dB. 


External References — Waveform Mode: Sync amplitude be- 
tween 143 mV and 4 V will synchronize sweeps. 


Vector Mode — 1740: Composite video or black burst with 
sync and burst amplitudes 40 IRE to +6 dB. 

1741/1742: Composite video or black burst with sync and 
burst amplitudes 300 mV to +6 dB. 
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1740 (NTSC) R-Y Display of Modulated Ramp Signal 


EXTERNAL REFERENCES INPUT 
Dc Input Impedance — > 15 ki‘). 


Return Loss — At least 40 db from 50 kHz to 6 MHz. 


RGB/YRGB MODE 
Will display either a 3- or 4-step RGB/YRGB display. 
Staircase Amplitude — A 10 V input will result in a horizontal 
display of 9 divisions + 1.4 major divisions. 


Maximum Operating Staircase Signal Voltage — 12 V p-p ac 
component. Signal voltage not to exceed + 12 Vdc + peak ac. 


VECTOR MODE 
Chrominance Bandwidth — Upper: 
+500 kHz to + 100 kHz. 
Lower: —3 dB point Fsc —500 kHz to + 100 kHz. 


Vector Phase Accuracy — Within 1.25°C. 


Vector Gain Accuracy — 1740: Within 1.25 IRE. 
1741/1742: Within 1.25%. 


Quadrature Phasing — Within 0.5°C. 


SUBCARRIER REGENERATOR 
Pull-in Range — 1740: Within 50 Hz of Fsc. 
1741/1742: Within 10 Hz of Fsc. 


Phase Shift with Subcarrier Frequency Change — 1740: 
Within 0.5°C from Fsc to (Fsc +50Hz), or Fsc to (Fsc 
— 50 Hz). 

1741/1742: Within 0.5°C from Fsc to (Fsc +10 Hz), of Fsc to 
(Fsc —10 Hz). 

Phase Shift with Burst Amplitude Change — Within 2°C 
from nominal burst amplitude to +6 dB. 


-3 dB point Fsc 


Phase Shift with Reference Switched Between Internal and 
External References — Within 0.5°C. 


Phase Shift with Input Channel Change — Within 0.5°C. 











Rear Panel With Optional Battery Pack Attached 


Phase Shift with X5 Gain — Within 2°C. 

Phase Shift with Variable Gain — Within 1°C as gain is var- 
ied from +3 dB to —6 dB. 

Phase Control Range — 360°C continuous rotation. 


DISPLAY CHARACTERISTICS 
Differential Phase — Within 1°C. 
Differential Gain — Within 1%. 
Variable Gain Range — 1740: Input subcarrier signals be- 
tween 28 IRE and 140 IRE can be adjusted to normal burst 
vector length. 
1741/1742: Input carrier signals between 210 mV and 1.0 V 
can be adjusted to normal burst vector length. 


CRT DISPLAY 
CRT Viewing Area — 80 mm x 100 mm. 
Accelerating Potential — Nominally 15 kV. 
GRATICULE 
Waveform — Internal, variable illumination. 
Vector — External, variable illumination. Illuminated with VEC- 
TOR or R-Y mode selected. 


POWER SOURCE 
Mains Voltage Ranges — 100 V (90-100 V); 120 V 
(108-132 V); 220 V (200-242 V); 240 V (218-250 V). 
Mains Frequency Range — 48 Hz to 66 Hz. 
Power Consumption — 50 W max in ac. 30 W nom in dc. 


DC BATTERY OPERATION (OPTIONAL 07) 
Voltage Input Range — 11 V to 16 V. 


Over Voltage and Polarity Reversal Protection — Fuse 
blows if >20 Vdc or opposite polarity is applied to the dc 
INPUT. 

Under Voltage Protection — Instrument shuts down when 
battery voltage (under load) is below 9 V. 


Battery Current — 3.5 A or less at 12 V. 


ENVIRONMENTAL CHARACTERISTICS 
Temperature — Operating: 0°C to +50°C. 
Nonoperating: —55°C to +75°C. 

Altitude — Operating: 4500 m (15,000 ft). 
Nonoperating: 15 000 m (50,000 ft). 


CERTIFICATION 
Safety/EMI — UL 1244. 





1740 
SERIES 





1740 and Picture Monitor Rack Mounted Using 014-0020-00, 
Mounting Cradle. 


PHYSICAL CHARACTERISTICS 


Dimensions 


Weight 


Net 
Battery Pack 





INCLUDED ACCESSORIES 
Power cable assembly (161-0066-00); 250 V, 0.3A fuse 
(159-0029-00); 250 V, 0.6A fuse (159-0043-00); clear filter 
(378-0219-00); female remote connector (131-0569-00); re- 
mote connector housing (200-1667-00); remote connector 
strain relief (358-031 4-00); instruction manual 1740/1741/1742. 





ORDERING INFORMATION 
1740 Waveform/Vector Monitor (For NTSC 


SYSTEM APPlICATIONS .........ceeeccrcercrerenens $4,000 
1741 Waveform/Vector Monitor (For PAL 
SVSIOIT GDONGATOTIS sesensresneccaconnoensnncsses $4,000 
1742 Waveform/Vector Monitor (For PAL-M 
SYSTEM APPlICATIONS .......ccccccerercrceecceeees $4,400 
Option 01 — (Without the CaS) .........ccseccsesecssseseererees —$30 
Option 02 — (Adds a portable carrying case 

QVIRTD PURI NOINO)  sinencavssscecencccascussdecasnsniveseussosnvscsudenccascceswecisure +$70 
Option 06 — (Dual internal graticule, waveform 

GUE WED sctiniiiieniaccceniniicciticiaianiitiebbacinlanubiniainiatiniiapiietis +$30 


Option 07 — (Adds Dc power operation capability) ..... + $60 
Option 11 — (Portable carrying case, Dc power operation, 


ee So >| re + $650 
OPTION ACCESSORIES 

Batiary Pack: —— BP 1 sccccsssesvewcssaesitnnsneacssemssnsenenssseseons $550 

Battery Pack Charger — Order 119-1682-00 ............... $700 

Camera — CEC Option 02 cissccccscescecerssocsresscccnsconsencersse —$20 

Viewing Hood — Order 016-0475-00 ......cccccccrcsseneesnenes $8.25 

Extender Board — Order 670-7980-00 .0.........:sccceseseeesees $47 

Extender Cable — Order 067-0709-00 .........cccccccsesssersees $41 

Deflection Leads Extender Cables (4) — 

oe SE | ee $6.00 

External Photographic Graticules — 

Flip Stand, Cabinet — Order 348-0618-01 .............c000 $4.75 

Side-by-side Rack Adaptor (1424 etc) — 

oO iat Ei bt. S| nn a ae $180 


Biank Panel for Rack Adaptor — Order 016-0116-00 ... $42 
Mounting Cradie. An Assembly with Associated Bezel and 
Mounting Brackets Allows the 1740 to be Mounted Beside a 
9-inch Picture Monitor in a Standard 19-inch Rack — 


COT OF 4G | i cccsvttcnitinttitnrnstnsccwssicssandiceinnisserveorsivecees $225 
Bezel and Brackets (Left Side Mounting of 1740) — 

CRE OT HG: ctcctninssnntcssssnnsenninnatntausinantamommenasnuarie $315 
Bezel and Brackets (Right Side Mounting of 1740) — 
Ee | $315 
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Tektronix 


110-S syxcuronzer 
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The 110-S Synchronizer is a high quality 10-bit, 
4Xfsc synchronizer. The 10-bit architecture 
adaptive clamping combine to provide a synchro- 
nizer that performs well on noisy signals, mini- 
mizes horizontal picture shifts, and ts_ virtually 
transparent to the processed signal 


10-Bit Precision 

A Tektronix-designed 10-bit digitizer and a sam- 
pling rate of four times the subcarrier frequency 
result in negligible quantizing errors, low differen- 
tial gain and phase, and a flat frequency re- 
sponse. Compared to 8-bit synchronizers, the 
110-S has four times the accuracy and resolution 
The resulting transparency to the video signal 
allows cascading of 110-S synchronizers in the 
signal path with minimum signal degradation 


Tracking Into Noise 

When noise from a fading ENG microwave feed 
or static interference degrades the S/N ratio, the 
110-S keeps tracking the signal. If the original 
sync and burst are clean, they may be pressed 
with the original signal. Noisy sync and burst are 
replaced with precise, digitally-generated 
RS-170A sync and burst. The 110-S can be 
configured to track into the noise, freeze field, or 
go to black upon loss of the incoming signal. As 
noise increases, an adaptive clamp slows down 
to prevent horizontal streaking. Yet the clamp still 
responds quickly to hot switches 


Four-Field Memory (Optional) 

Four-field memory allows display of full color- 
frames with correct SCH phase and without 
decoder artifacts. Four-field storage also enables 
accurate synchronization without the 140 ns hori- 
zontal shift caused by frame overlapping. Freeze 
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frames of one, two, or for maximum resolution, 
four fields may be selected with the 110-S four 
field option 


Adaptive Signal Decoding 

Standard on the 110-S is the adaptive decoder 
which monitors the incoming video signal and 
reacts to signal characteristics in an optimal 
manner. Vertical correlation of the picture infor 
mation (for example a flag pole) allows 
chrominance/luminance separation to be done by 
a 3-line comb filter, thus preserving the fine detail 
in the picture. Absence of vertical correlation in 
the picture causes the notch decoder to be 
activated, thus preserving vertical chroma resolu 
tion. On the two-field version of the 110-S, the 
adaptive decoder eliminates the 140 ns horizontal 
shift 


Processing Amplifier With Remote Control 
Signal level, setup, chroma gain and hue can be 
adjusted either inside the 110-S or via rear-panel 
remote control connector 


Digital Test Ports 
A Digital Test input port allows use of a digital 
signal from any of the Tektronix 1900 Series test 


SET VECTOR 


i. 


110-S Differential Gain 





signal generators to test the decoder and digital- 
to-analog converter. A Digital Output port enables 
analysis of the input video signal after it has been 
digitized by the analog-to-digital converter and 
processed through memory. This data can drive 
the DAC in a 1900 Series generator 


Reliable Operation 

110-S reliability is assured by using high quality 
components, preconditioned IC's and two-piece 
connectors. Dual adaptive cooling fans provide 
overheating protection. The infrequent task of 
troubleshooting becomes fast and simple with 
modular, front-panel loaded circuitry designed so 
that the 110-S can be repaired without removing it 
from the rack. Factory precalibration of boards 
allows them to be replaced without disturbing the 
calibration of the synchronizer. Built-in diagnos- 
tics and input signal condition monitors continual- 
ly check system status indicating possible prob- 
lems. Memory error concealment allows in-service 
compensation of a memory fault, with remaining 
accuracy and resolution still better than 8-bit syn- 
chronizers. The 110-S automatically bypasses the 
signal when line power is lost 





110-S Differential Phase 





High genlock noise immunity prevents accidental freezes on noise hits or on signals with low signal to noise ratios 
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Modular construction and board exchange speed repair and minimize down time. 


Audio Delay 

An Audio Delay control port allows automatic 
audio-video delay correction when used with an 
audio delay unit 


Quantizing Error Included in Specifications 
The industry has neglected the effects of quantiz- 
ing error on synchronizer product specifications. 
The following 110-S specifications, however, in- 
clude quantizing error for a modulated ramp with 
40 IRE subcarrier. 


CHARACTERISTICS 


Digital Sampling — 10 bits at 14.3MHz (1024 levels at 
4 times NTSC Subcarrier). 


ELECTRICAL 


PROGRAM CHANNEL 

Gain — Program Output: Unity + 1%. 
Frequency Response — + 1% to 4.2 MHz. 
Signal to Noise Ratio — > 60 cB. 
Chrominance/Luminance Gain Error — < 1%. 
Chrominance/Luminance Delay Error — <10 ns. 
Differential Gain — <1%. 
Differential Phase — <1°. 
2T Pulse K Factor — 0.5%. 
2T Pulse to Bar Ratio Error — < 1%. 
Short Time Distortion — <1%. 
Line Time Distortion — <0.5%. 
Field Time Distortion — <0.5%. 

PROCESSING AMPLIFIER 
Input Gain Range — +3 GB. 
Output Gain Range — +3 dB. 
Setup Range — + 10 IRE. 
Hue Adjustment Range — + 20°. 
Chrominance Gain Range — +3 dB. 


Signal Correction Timing — Horizontal Blanking: 10.2, 10.7 
or 10.9 us (selectable). Vertical Blanking: Start of field through 
line 21 


Sync and Burst Insertion Timing — Horizontal Insertion: 
10.2, 10.7 or 10.9 us (selectable). Vertical insertion: Start of 
field through line 9. 


Sync and Burst Insertion Amplitude Accuracy — +1 /RE. 


VITS Deletion Timing — Vertical Timing: Line 10 through line 
14 (selectable). 


ADAPTIVE CLAMP 
The adaptive clamp has 32 dB hum rejection in the absence of 
noise other than hum, and reduces hum rejection in the pres- 
ence of other noise in order to minimize clamp streaking. 


Clamp Speed — Siow: (<20 dB S/N)". Settling Time: Within 
5 IRE in 30 lines or more. Medium: (<35 dB S/N)*'. Settling 
Time: Within 5 IRE in 10 to 30 lines. Fast: (>35 dB S/N)". 
Settling Time: Within 5 IRE in 2 to 3 lines. 


*! Approximate signal to noise ratio. 


CHROMINANCE DECODER 
Video Signal Filtering Modes — Pass: Signal unaltered. 
Comb: Chrominance inverted using 3-line comb filter. Burst is 
comb decoded. Notch: Chrominance inverted using 9-point 
transversal notch filter. VITS are notch decoded. Adaptive: 
Chrominance inverted using combination of notch and comb 
filters. 


SYNCHRONIZER TIMING 
Output Timing Range — Horizontal: 13.41 us advance to 
4.40 us delay. Vertical: Two lines advance to 1 line delay. 


POWER SUPPLY 
Line Voltage Range — 90V ac to 132 Vac; 180 Vac to 
250 V ac. 


Peak Input Power — 300 W maximum. 
Typical Power — 240 W. 
ENVIRONMENTAL CHARACTERISTICS 


Temperature — Operating: 0°C to +50°C. Nonoperating: 
—55°C to +75°C. 


PHYSICAL CHARACTERISTICS 





Dimensions in 
Width 19.0 
Height 3.5 
Depth 20.1 
Depth (Rackmount) 19.4 
Weight Ib 
Net 14.8 
Remote Control Interface Functions — Remote Bypass, 


Manual Freeze, Freeze Field or Frame, Freeze Four Field, En- 
able Auto Freeze, Inhibit Decode, Inhibit Sync and Burst Inser- 
tion, External Test Data Enable, (Digital Input Port), Status In- 
dicator, Power LED, System Status LED, Proc Amp Active 
LED, Bypass LED, Hue Control, Setup Level, Chroma Level, 
Input Gain (ADC), Output Gain (DAC). 


INCLUDED ACCESSORIES 
Power Cord (161-0066-00); remote plug 36-pin unwired con- 
nector with shell (131-0293-00); one set of rack slides 
(351-0636-00); circuit board extender (670-7754-00); operators 
manual; service manual. 


ORDERING INFORMATION 


110-S SYNCHIONIZEL ........cecccssescsseres $14,250 
Option 01 — Two-Field Memory Notch Decoder .... —$1,250 
Otpion 05 — Includes Remote Control Unit ............... + $500 


Option 10 — Four-Field Memory Adaptive Decoder . + $4,000 


Option 11 — Four-Field Memory Notch Decoder .... +$2,750 
SS SS ee ee 


OPTIONAL ACCESSORIES 
Remote Control! Unit — Order 015-0462-00 ................. $500 


Spare Parts Kit — Order 020-0990-00 ..........cccesseeees $1,255 
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NTSC DIGITAL 


TEK 
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PROGRAM LINE 


1910 Digital Generator 





Four External VITS Inputs for Insertion of 
Teletext, Closed Captioning, Source ID, etc. 


Nonvolatile Memory to Maintain Selected 
VITS and Full Field Signal Configuration 
after Power Interruption 


Signal Stored in Replaceable PROMs so 
Your 1910 won’t Become Obsolete 


The Accuracy and Stability of an all-Digital 
10-bit Sync and Signal Generation (RS-170A) 


User Friendly RS-232C Control Port for 
Added Versatility 


New Signals (Eye Test Pattern, Special 
Multipulse, Color Multipulse), New Functions 
(VITS Sequence, Field Sequence and More 


The 1910 Digital Generator is a state-of-the-art 
test signal generator designed for performance 
testing of NTSC video systems and equipment. 
With the 1910, Tektronix has combined the capa- 
bilities of its 1900 Series test generators, including 
their signal stability and accurate SCH phasing. 
The 1910 is especially suited where high accura- 
cy and stability are required. It is also a VITS 
inserter (internal and external) with a full comple- 
ment of signals that allow testing in studio, 
transmitter, production or research environments. 
Four external VITS inputs permit insertion of sig- 
nals such as videotext, closed captioning, source 
ID, and other similar sources. These four inputs 
may be converted to four pulse outputs for use in 
a production environment 
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GENERATOR/INSERTER 


FULL FIELD SIGNS 





External interfacing of the 1910 is controlled by an 
internal microprocessor and its nonvolatile memo- 
ry. Test signals are stored as 10-bit digital words 
and converted to analog form by a 10-bit preci- 
sion DAC (with deglitching to reduce differential 
gain and differential phase) to ensure signal 
accuracy as well as long term stability and 
repeatability. 


Since all signals are stored in replaceable 
EPROMs, changing needs and industry stan- 
dards will not cause obsolescence 


Control and versatility of the 1910 are greatly 
enhanced by the use of its RS-232 control port 
Most functions of the 1910 can be controlled, 
reconfigured and saved. This includes VITS and 
full field signal selection, matrix signal creation, 
sequences and other features. 


Program Line 

The 1910 offers full VITS and VIRS insertion 
capabilities which can be controlled through the 
RS-232 control port or through ground closures 
with the remote control unit. The 1910 may be 
used to insert either internally or externally gener- 
ated test signals or data patterns in any combina- 
tion on lines 10 through 21. Full sync and burst 
insertion capabilities with accurate SCH phasing 
eliminate the need for proc amps. When used as 
VITS inserter, the program line is bypassed upon 
loss of incoming sync to prevent nonsynchronous 
VITS or sync insertion. The 1910 may be 
reconfigured so that transmitter protection may 
be enabled where the loss of incoming sync will 
automatically cause a test signal to be inserted 
on the program line to maintain sync continuity 
until normal operation is restored. 


External VITS Inputs 

Four terminated inputs are standard in the 1910 
Externally generated VITS from another source 
such as teletext, source ID, close captioning, etc 
can be internally gated and inserted into the 
program. External VITS can be inserted on any 
field of lines 10 through 21 as selected by RS-232 
control port or the remote control unit 


Pulse Out Feature 

This included feature of the 1910 allows the user 
to change the four external VITS inputs to four 
pulse outputs for limited camera drive. The out- 
puts available are H Drive, V Drive, Composite 
Blanking, and Burst Flag. Applications for pulse 
outputs are remote vans or standby sync genera- 
tors. Composite sync and subcarrier outputs are 
always available. 


The 1910 can also be used as a stand-alone 
signal source that will remain SCH phased and 
locked to an internal oven-controlled reference. 
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Remote Control 

Remote control via a ground closure interface 
allows the user to control the full field signals, 
VITS insertion on lines 14 through 21 (VITS 
changes are saved in nonvolatile memory), VIR 
mode, bypass/operate, genlock source, control 
mode and reset to preprogrammed condition. 


Programmability and RS-232 Control Port 
Features 

The 1910 has a friendly command language that 
allows the user to program its features to meet 
specific applications. The user does not need to 
be a programming expert as the 1910 has a 
language that allows him to concentrate on the 
applications and not on programming 


The 1910 can be programmed and controlled 
using an RS-232 terminal. It can also be controlled 
or run under program control using an RS-232 
host computer, including some handheld models 
or personal computers. The host computer could 
also be the Tektronix 1980 Automatic Measure- 
ment Set which would use the 1910 as a 
progammable signal source to stimulate and 
measure television equipment or a transmission 
link. 


The 1910 can also be controlled over telephone 
lines. An auto-answer modem connected to the 
1910 will allow the user to take control of the 
1910, observe or modify its status and subse- 
quently release control. The control and 
reconfiguration can also be accomplished auto- 
matically by a host computer. 


Some of the capabilities offered by the RS-232 
port include the ability to redefine the signal 
selection on the front panels (1910 and remote 
control unit) to better meet particular user needs, 
such as placing frequently used signals in a 
preferred position or in a convenient sequence 
for calibration; production testing or other special 
uses 

Nonvolatile Memory 

The 1910 has an EEPROM nonvolatile memory 
(no need for battery back up) where configura- 
tions different from the factory set can be saved 
even if the instrument is powered down or a 
power failure occurs (a nonvolatile memory re- 
tains the information stored in it even if the power 
has been turned off) 


The Following Special Features Are Also 
Available Through the Control Port: 


Signal Sequencing 

The 1910 has commands that allow the user to 
program the VITS or full field signals to be 
displayed for definable periods of time in specific 
sequences 


Signal Sequence Applications 

An example of color frame sequence would be to 
set field one to white and the other three fields to 
black. In this way it becomes simple to identify 
color field one for an accurate indication of SCH 





Modulated Bar 





The Color Multipulse allows delay and amplitude measure- 
ments through chroma codecs. 
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Multiburst 100 IRE 

framing. This particular color frame sequence can 
also test the delay through frame synchronizers, 
effects generators, etc 


The VITS sequence can optimize the use of the 
vertical interval by specifying different signals 
(e.g. test signals, teletext, etc.) for each of the 
four color fields. One line of the vertical interval 





can be used to insert up to four signals. These 
signals may be programmed to change to new 
signals with the time sequence feature, thus mul- 
tiplexing many signals onto one vertical interval 
line 


Sequencing full field or VITS signals provides for 
manual or automated testing without requiring op- 
erator interaction. It also is useful in generating 
programmable duty-cycle signals 


Digital Word Input and Output 

The 1910 features a composite digital parallel 
data input and output. The digital data output 
provides a 10-bit digital word of the selected test 
signal. This highly accurate digital test signal may 
be used to evaluate and align D to A converters 
It's a useful feature as the error incurred in digiti- 





The Special Multipulse has pulses which extend to 6 MHz al- 


lowing delay and amplitude measures past the normal TV 


channel band edge. 


Modulated Ramp — Differential Phase 


zing an analog signal for this purpose is eliminat- 
ed. The digital data is not modified to compen- 
sate for inadequacies in the analog reconstruc- 
tion process 

The digital data input will accept a user-generat- 
ed digital word (up to 10 bits) for conversion to 
analog with the precision DAC in the 1910. The 
DAC, with its deglitching circuitry, will yield 10-bit 
accuracy, 0.6 percent differential gain and 0.3 de- 
gree differential phase performance 


Diagnostics 

When powering up, the 1910 automatically per- 
forms a number of checks to determine if its 
microprocessor interface is working properly 
More extensive internal diagnostics are available 
for further isolation of faults on an out of service 


basis 





Multipulse 70 IRE 





Modulated Ramp — Differential Gain 
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EYE HEIGHT DATA TEST SIGNAL 


The eye test pattern signal indicates the capability of a system to pass teletext or similar data patterns. Programming the eye test pattern and the eye test 
reference signals into a VITS or a field sequence allows monitoring for the possibility of data errors. A standard waveform monitor can be used to observe the 
resulting zero crossings and data height relative to the clock reference. 


Eye test data pattern 


CHARACTERISTICS 
PROGRAM CONTROL SYSTEM VITS INSERTER 
Program Line Input Level — 1 V +3 dB (0.7 V to 1.4 V) into 
7§ 2. 


PROGRAM LINE/MONITOR OUT 
Impedance — 75 {) nominal. 


Hum Rejection — >10dB (>20 dB user selectable), refer- 


enced to 1 V hum. 

Keyboard (No Noise) — <0.25 IRE. 

Video Gain — Unity gain +0.5%. 

inserted Pedestal Offset — OV hum: =<2mV. 1V hum: 
=10 mV. 


Pulse to Bar Ratio — T/2 Pulse to Bar Ratio: 100% +2%. 
1T Pulse to Bar Ratio: 100% +0.5%. 2T Pulse to Bar Ratio: 
100% +0.25%. 

Frequency Response — 0.5% to 5 MHz; 1.0% to 10 MHz; 
3.0% to 15 MHz. 


Differential Phase (10 to 90 APL) — <0.15° 

Differential Gain (10 to 90 APL) — <0.2%. 

Random Noise (Weighted) — =>75 dB (RMS) down, refer- 
enced to 1 V. 


Spurious Signals During Blanking — Up to 5 MHz (Insertion 
Transient): +40dB down (<10mvV). Above 5 MHz (Clock 
Noise): = 46 dB down (<5 mV). 


Delete Mode Signal Attenuation — 2T Pulse: => 70 dB down, 
referenced to 0.714 V. Subcarrier: >60 dB down, referenced 
to 0.714 V. 
Crosstalk (Internal to Program Line) — 2T: =>70dB down, 
referenced to 0.714 V. Subcarrier: >60 dB down, referenced 
to 0.714 V. 


EXTERNAL VITS INPUT 

Insertion Gain — Unity: + 1% (into 75 {). 
Insertion Level — Dc Coupled: +2 mV. 
Frequency Response — Fiat within 1% to 5 MHz. 
Pulse to Bar Ratio — 2T: 100% +1%. 1T: 100% +2%. 

-60 dB to 5 MHz. 
10 mV p-p to 5 MHz. 

GENLOCK 

Source — Program Input or Black Burst Input. 
Sync or Burst Amplitude — 40 IRE +6aB. 
Burst Lockup Range — 3.579545 MHz + 20 Hz (sync must be 
locked to burst). 
Sync Lockup Range — 15.73426 kHz +0.079 Hz 
Free Run Frequency — 3.579545 MHz +10 Hz. Temperature 


controlled, four times subcarrier oscillator normally locked to 
burst, or sync when burst absent. 


External Input Isolation — 
Switching Transients — - 


Jitter — <5 ns (free run and burst lock mode). 
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Data pattern and clock pattern overlaid with no distortion. 


FULL FIELD OUTPUT 


TIMING 
All signal components (pulses, transitions and sinewaves) are 
digitally generated. The position of these components are re- 
peatable between 1910s to better than 10 ns. The frequency 
accuracy of any sinewave depends on a master 14.31818 MHz 
oscillator. Timing of sync and burst is to EIA RS-170A 
specifications. 


Line Blanking Width — 11.5us +100ns at 50% amplitude 
points (measured on 100 IRE Ped). 


Front Porch Width — 1.8us +100ns at 50% amplitude 
points (measured on 100 IRE Ped). 


FULL FIELD OUTPUT 


GENERAL 
Output Impedance — 75 {) nominal. 


Dc Level — 0 V +2 mV (Clamp On); 0 V +50 mV (Clamp Off). 


Luminance Gain — Within + 1%. All luminance levels are digi- 
tally defined and will be within +0.5 LSB (+1.3 mV or 
+0.2 IRE) of the correct value relative to the calibrated 
100 IRE level. 


Chroma Amplitude Accuracy — Within + 0.72% (adjustment 
accuracy) plus quantizing error. 


Definition of Quantizing error = _40 IRE x 0.6% 


chroma amplitude 

Relative Frequency Flatness — + 0.3% typical from 56 kHz 
to 5 MHz with 0.714 mV p-p (digital sweep generator and p-p 
detector). + 1% maximum using 50 IRE Multiburst (500 kHz to 
4.2 MHz). 


Differential Phase — <0.3° using 100 IRE Mod Ramp with 
40 IRE p-p subcarrier. 
Differential Gain — <0.6% using 100 IRE Mod Ramp with 


40 IRE p-p subcarrier. 
2T Pulse to Bar Ratio — 100% + 1%. 
2T Pulse Ringing — <1 IRE p-p 


Group Delay Error — <10 ns, up to 5.0 MHz. 


FULL FIELD AND VITS SIGNALS 

TEST SIGNAL SPECIFICATIONS 
FCC Multiburst and Multiburst 100 IRE — Frequencies: 0.5, 
1.3, 2.0, 3.0, 3.58 and 4.1 MHz. 


NTC 7 Combination — Frequencies: 0.5, 1.0, 2.0, 3.0, 3.58 
and 4.2 MHz. Chroma: 20, 40, 80 IRE at 90° 


Multipulse 100 IRE — Frequencies: Same as NTC 7 Combina- 
tion without 0.5 MHz. 


Multipulse 70 IRE — All pulses on a 10 IRE pedestal. Frequen- 
cies: Same as FCC Multiburst without 0.5 MHz. 


Color Multipulse — Subcarrier frequency for center pulse. 
Pulses to the left are decreasing in frequency by 300 kHz incre- 
ments while pulses to the right are increasing in frequency by 
300 kHz. 





Same position in signal as last photo but through an uncom- 
pensated 4.2 MHz low pass filter. Note the time displacement 
and the amplitude error closing the data pulses’ usable window 
area. 


Special Multipulse — Frequencies: 1 MHz through 6 MHz at 
500 kHz increments. 


Note: This signal uses two adjacent lines. 


Sin x 
x 


Spectrum: —3 dB at 4.75 MHz. Positive and negative pulses. 
FCC Composite — 80 |RE staircase. 
NTC 7 Composite — 90 IRE staircase. 


Ramp (100, 80) — Luminance: 100/80 IRE. 
Chroma: 40 IRE at 180°. 


Staircase (5 Step, 10 Step) — Luminance: 100 IRE. 
Chroma: 40 IRE at 180°. 


Inverted Pulse and Bar — Positive and negative 2T pulses. 
Modulated Bar — Chroma: 100 IRE at 33°. 
Modulated Pedestal — Chroma: 20, 40, 80 IRE at 90°. 


Color Bars, Y Bars — 75% amplitude, 7.5% setup, 6.5 us/bar 
(8 bars). 


Red Field — 75% amplitude, 7.5% setup. 
Bars/Y — Split field of Color Bars followed by Y Bars. 
Bars/Red — Split field of Color Bars followed by Red Field 


EIA Bar — 75% amplitude, 7.5 setup, 7.5 us/bar (7 bars). 
SMPTE compatible. 


1YQB (with PLUGE) — SMPTE compatible. 

Reverse Blue Bars — Bive component of EIA Bar. SMPTE 
compatible. 

SMPTE Bars — Split field of EIA Bar, Reverse Biue Bars, and 
\YOQB. 

VIRS — Luminance: 70, 50, 7.5 IRE. Chroma: 40 IRE at 180° 
VICR** — Luminance: 50, 100, 7.5 IRE. Chroma: 100 IRE at 
180° 

Convergence — 14 x 17 crosshatch with dots. 

APL, Bounce, Black Burst (7.5), 10, 25, 50 and 100 IRE Ped 
— Full line width. 

Field Bar — 100 IRE. 18 us wide. 

Field Squarewave — Same as 100 IRE Pedestal. 

Window — Same as Field Bar. 

Eye Test Pattern — Test pattern at 5.7 Mbit/s. 

Risetime: 100 ns. 

Eye Test Reference — Alternate “1°, “0” pattern at 
5.7 Mbit/s. Risetime: 100 ns. 


Matrix (Factory Set, but User Redefinabie) — Matrix 1: Mod 
10 Step, Color Bars, Red Field. Matrix 2: Mod Ramp 100 IRE, 
EIA Bar, Reverse Biue Bar, Multipulse 100 IRE. Matrix 3: Con- 
vergence, EIA Bars, Reverse Blue Bar, Convergence, lYQB, 
Convergence. 
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INPUT €) OUTPUT 


1910 Remote Control Unit 


SYNC AND SUBCARRIER OUTPUT 
All pulse outputs have negative going output levels of 4 V 
+ 10% into 75 2 and have a rise and falitime of 140 ns +20 ns 
Composite Sync Timing — EIA RS-170A Specifications. 
Subcarrier Output — Frequency: See Genlock. Amplitude: 2 V 
p-p + 10%. 
The following optional outputs replace the external VITS input 
function of the 1910. 
Composite Blanking — Horizontal Blanking Width: 10.7 us 
+100 ns. Field Blanking: Field 1=21 lines, Field 2=21 lines. 
Horizontal Drive Timing — Start of line blanking to end of line 
sync, + 100 ns. 
Vertical Drive Timing — Coincident with start of field. Dura- 
tion: 9 lines. 
Burst Flag — Duration: 2.5yus +100ns. Delay from Line 
Sync: 5.3 us +100ns. 


RS-232C INTERFACE 
Supports EIA Standard RS-232C format to the extent shown 
below. 
Baud — 300, 1200, 2400 or 4800 bits/s. 
Input/Output — ASCII, serial, asynchronous data. Full duplex 
input and output. 
Character Length — Eleven bits/character, including a start 
and 2 stop bits. 
Parity — Input: No parity required and, if present, is ignored. 
Output: No parity sent. 


DIGITAL DATA INTERFACE 
Parallel, 12 balanced, signal pairs consisting of 10 bits/sample, 
a Clock, a timing reference signal. 


FS232 CONTROL 


PARTS INSIDE. REFER SERVICING 
TO QUALIFIED FIELD PERSONNEL 


CAUTION 
NO OPERATOR SERVICEABLE 


POWER INPUT 
47-63Hz 
130VA MAX 
AT 50Hz 


— =. 
<7) SESeeey 


Sampling Frequency — Four times color subcarrier. Nominal- 
ly 14.3 MHz. 

Sampling Phase Angle — Referenced to | and QO axis. 
Dynamic Range — 10 bits/sample: Blanking level (0 IRE) is at 
digital word 240. Reference white (100 IRE) is at digital word 
800 (5.6 LSB/IRE). 

Input Logic Levels Terminated in 1002 — 10k ECL 
compatible. 

Output Logic Levels — 10 k ECL compatible. 

Digital Input Timing — Setup and hold times are 10 ns before 
and after the 50% point of the negative transition of the clock. 
Output Clock Timing — The 50% point of the leading edge of 
the clock pulse preceeds the data by 5ns +5 ns. 


POWER SUPPLY 
Line Voltage Range — 90 Vac to 132 Vac. 180 Vac to 
250 V ac. 
Maximum Power Consumption — 130 W. 
Line Frequency — 47 Hz to 63 Hz. 


PHYSICAL CHARACTERISTICS 
Rackmount 


25.5 
37.0 





SIGNAL MATRIXING 





ENVIRONMENTAL CHARACTERISTICS 
Temperature — Operating: 0°C to +50°C. Nonoperating: 
40°C to +65°C. 
Altitude — Operating: To 4572 m (15,000 ft). Nonoperating: 
To 15 240 m (50,000 ft). 
*! Vertical interval color reference 


INCLUDED ACCESSORIES 
Pair of rack slides (351-0636-00); pulse out board 
(670-8007-00); cabinet hardware; rack hardware; operator 
manual; service manual. 


ORDERING INFORMATION 


1910 Digital Generator ............::sssees00 $9,900 
INTERNATIONAL POWER CORD AND PLUG OPTIONS 

Option A1 — Universal Euro, 220 V/16 A, 50 Hz 

Option A2 — UK, 240 V/13 A, 50 Hz 

Option A3 — Australian, 240 V/10 A, 50 Hz 

Option A4 — North American, 240 V/15 A, 60 Hz 

ee 


OPTIONAL ACCESSORIES 


Remote Control Unit Order 015-0374-00 ............cccesseeee $300 
6 ft interconnecting Cable Order 012-0108-00 ............. $150 
22 ft interconnecting Cable Order 012-0251-00 ........... $285 


The matrix feature of the 1910 divides the field into 16 blocks of lines consisting of approximately 16 lines each. Through the RS-232 control port the user can 
program any full field signal to appear in any of the 16-line blocks. Any signal can be repeated in as many blocks as necessary. There are three matrix signals 
in the 1910 that are factory set, but can be user-redefined and saved in a nonvolatile memory. 


some of the applications of this feature include user-defined tape headers or monitor test patterns. The matrixed signal can serve several users simulta- 
neously, reducing the need for multiple signal outputs. By using the 15-line feature of the Tektronix 1480-Series Waveform Monitors, particular signals in the 
matrix can be viewed by the users. 





An arbitrary test pattern showing all 16 blocks of the signal 
matrix capability, used by as many test signals. 


SMPTE color bars test signal made up using the 1910 signal 
matrixing feature. (SMPTE bars are also available on the front 
panel as a standard signal). 


Matrix composed of modulated stairstep, full field bars and red 
field. 
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AUTOMATIC VIDEO 
MEASUREMENT SET 


TE 







1980 answer 


Complete Video Measurement Capability 
Waveform Digitizer to Capture Video Signal 


ANSWER BASIC Software for Measure- 
ments, Analysis and Report Generation 


Remote Terminal Capability 





The 1980 ANSWER Automatic Video Measure- 
ment Set provides total video measurement ca- 
pabilities and offers maximum versatility and 
testing power. Special features provide quality 
measurement performance for a wide variety of 
applications 


Programmability 

The 1980 can be programmed using ANSWER 
BASIC (BASIC software, Options 01, 04, 05 or 
06) to make specific measurements required for 
a wide range of video applications. It can be 
tailored for a specific operation, automatically 
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performing a single measurement or a group of 
measurements continuously, on operator de- 
mand, or at prescheduled times. The results can 
be returned in report format, with or without 
graphics, on a variety of terminals and printers 
ANSWER's microprocessor control and ROM 
memory give you extensive flexibility. Format or 
standard changes can be made without the ex- 
pensive modifications or recalibrations associat- 
ed with analog test equipment. 


High Measurement Accuracy 

The 1980 provides consistent measurement ac- 
curacy with high repeatability. Special features 
like signal offset, gain control, dither generation, 
and signal averaging can be used to minimize 
possible errors. Using these features can signifi- 
cantly reduce noise on the incoming signal and 
provide an effective resolution of 11 bits. This 
means you can use the 1980 for the most strin- 
gent measurement problems and have fast ac- 
curate results. 


Due to its digital nature ANSWER has very few 
internal adjustments, providing a high degree of 
reliability over long periods of time. 


Amplitude, Phase and Timing Measurement 
All type of measurements can be programmed 
into the 1980, including sync, burst, and bar am- 
plitudes, differential gain and phase, and timing 
measurements. The 1980 can tell you immediate- 
ly if video signals are within acceptable or legal 
limits. 


Remote Operation 

The 1980 can also be operated from a remote 
terminal over telephone lines. With Option 12 
(Autocall), it can even be programmed to auto- 
matically telephone a remote terminal under user 
specified conditions, e.g., an out-of-limits signal. 
The 1980 can be used in a wide range of appli- 
cations including unattended and remote trans- 
mission systems, and systems under computer 
control. 


TEK 


Display Terminal 

ANSWER requires the use of a terminal for dis- 
play. We offer several including the 4006-1 
11 inch CRT Graphics Terminal, the 4014-1 
19 inch CRT Graphics Terminal, and the 4025A 
12 inch Raster Scan CRT Terminal, also with 
graphics. We also offer the 4631 Hard Copy Unit 
for clean, dry, hard copies. 


Available Measurement Programs 
Application programs taking full advantage of 
the 1980's capabilities can be purchased from 
Tektronix to make most NTSC and PAL video 
broadcast measurements. 


This flexibility, unavailable in analog instruments, 
combined with the video measurement capability 
means that the 1980 can be tailored to a wide 
range of your applications for the analysis, mea- 
surement, and testing of baseband video 
signals. 


RS-232C Compatibility 

ANSWER has RS-232C (ASCII coding) interface 
capability. This means ANSWER can be adapted 
to a wide range of applications, including unat- 
tended and remote systems and computer 
control. 


CHARACTERISTICS 
SIGNAL HANDLING 
inputs — A and B (user selectable). 


impedance — 75 {). 

Return Loss — Video: >46 dB to 5 MHz. 

Signal Level — 0.5 V to 2 V p-p; sync negative. 
Coupling — Dc or ac nonfioating (user selectable). 


Clamp — Selection: Fast, siow, or off (user selectable). Level: 
Sync tip or back porch. 


Hum Rejection — Fast: >36 dB. Slow: <1 dB. 


Signal Averaging — Noise Reduction: 15 dB; with 32 line av- 
eraging and incoming signal-to-noise ratio of 46 dB or less. Dy- 
namic Range: 2.5 V maximum; with 0 offset. Gain Range: 0 to 
15.5 times in 0.5 increments. Offset Range: 0 to 248 LSB +0.5 
LSB (8 LSB increments); referred to input at unity gain. Noise 
Floor: —72 dB (0dB = 714 mV). 

Distortions — Differential Gain Error: <0.5%. Differential 
Phase Error: <0.4°. Luminance Nonlinearity Error: <1.0%. 
Amplitude/Frequency Error (0 MHz to 5 MHz): 0 dB + 0.25 dB; 
7.16MHz = >-—46dB. Delay/Frequency Error (0 MHz to 
5 MHz): <20 ns. 


SYNCHRONIZATION 

Modes — Internal: Satisfactory operation with 26 dB signal- 
to-noise ratio (Sound-in-Syncs disabled). Channel A and B 
(user selectable). External: Channel A and B (user selectable). 
Amplitudes — Internal Mode: 143 mV (20 IRE) minimum; neg- 
ative going sync on incoming signal. External Mode: Minimum: 
0.2 V p-p into 75 2, composite sync. Maximum: 8.0 V p-p into 
75 2, composite sync. 


ANALOG TO DIGITAL CONVERSION 
Resolution — 8 bits; 11 bits effective with dither. 


Accuracy — RMS: +0.25LSB (+0.1%). Peak: +05LSB 
(+0.2%). 
Conversion Rate — 20 MHz maximum. 





Monotonicity — All 256 codes present and in sequence with 
no polarity reversals. 

Sampling Rate — NTSC: 910 x horizontal frequency. PAL: 
1135 x horizontal frequency. 


Note: User selectable means that the function is controlled 
from the keyboard. 


DIGITAL PROCESSING 
Signal Memory — Video Acquisition Memory Capacity: 32 k 
samples. Video Acquisition Memory Controller Sampling 
Modes: Line rate, field rate or block sampling between two 
points on signal. Save Value: Multiples of eight. Skip Value: 
Multiples of two. Picture Monitor Bright-Up Pulse Output: Am- 
plitude: =240 mV. Termination: Internal in 75 2. 
Real Time Clock — Internal Reference Stability: 10 P/M total 
over +10°C to +50°C; crystal controlled. External input Fre- 
quency: 1 MHz. External input Amplitude: 0.3 V to 4.0 V. 
Microcomputer — User Memory: 32k words. Nonvolatile 
Memory: 8 k words. 


Software Control — TEK ANSWER BASIC. 

DIGITAL INTERFACE 
Access Ports — Interface: RS-232C; (ASCII code). Number: 
5; 3 DCE" (full duplex). 2 DTE*2 (full duplex). 
Baud Rate — Five Ports: Up to 9600; user programmable. 
Automatic Call-Up — RS-366 (optional). 
User Operation — Via keyboard (ASCII). 
“* DCE = Data Communication Equipment 
2 DTE = Data Terminal Equipment 

ENVIRONMENTAL CHARACTERISTICS 

Temperature Range — Operating: 0°C to +50°C. Nonoper- 
ating: —55°C to +75°C. 
Altitude Range — Operating: Sea level to 4572 m (15,000 ft). 
Nonoperating: Sea level to 15 240 m (50,000 ft). 


PHYSICAL CHARACTERISTICS 
Rackmount 


INCLUDED ACCESSORIES 
Left rackmounting adaptor (367-0279-00); right rackmounting 
adaptor (367-0280-00); tracks (351-0104-03); 15 ft RS-232C 
modem connecting cable (012-0939-00); rubber cabinet feet 
(348-0068-00); power cord (161-0066-01); rack slides 
(351-0623-00); manual. 
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1980 ANSWER Option 01 
Applications Software 





Unattended Monitoring of NTSC Video 
Signals 


Most RS-170A, NTC-7, and FCC 
Measurements 








Waveform Plots For Analysis and 
Documentation 


Remote Operation 

Automatic Logging 

User Definable Measurement Limits 
Operator-initiated Individual Measurements 
NTC-7 Out-Of-Service Measurements 


Vertical Interval Autoscan for Automatic 
Test Signal Locations 


Video Switch for Multisource Capability 


With the Option 01 NTSC Applications Software, 
ANSWER makes automatic or operator-initiated 
measurements on VITS and full field signals. 
Amplitude, phase, and timing parameters can all 
be determined quickly and accurately. 
Unattended Monitoring 

The 1980 ANSWER Option 01 can continuously 
monitor video signals, make standard measure- 
ments, compare them against user-defined limits, 
and print alarm messages should these limits be 
exceeded. 

RS-170A, NTC-7, and FCC Measurements 
Option 01 will make RS-170A and FCC timing 
measurements, as well as amplitude and phase 
measurements on both NTC-7 and FCC VITS. 
Waveform Plots 

Waveforms can be plotted on local or remote 
graphics devices for further analysis. Any portion 
of the waveform can be expanded to fill the 
screen and examine small distortions in detail. 
Hard copies of the waveform plots are useful for 
support documentation and trend analysis. 
Remote Operation 

The Option 01 Program can be operated from a 
remote terminal over voice-grade telephone lines. 
With Option 12 (Auto-Call) it will automatically dial 
up a remote terminal under user specified condi- 
tions e.g. an out-of-limits signal. 

Automatic Logging 

A user-defined set of measurements will automat- 
ically be made and the results printed at operator- 
scheduled times. 

User-Definable Measurement Limits 

The user can specify inner (caution) and outer 
(alarm) limits for each measurement parameter, 
and different sets of limits for the two 1980 video 
input channels. 
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Operator-initiated Individual Measurements 
Monitoring can be interrupted at any time to 
make one or more individual measurements, once 
or repeatedly. The numeric results are printed. 
Combined with the capability to plot waveforms, 
this makes ANSWER a powerful troubleshooting 
instrument. 

NTC-7 Out-Of-Service Measurements 

Field time distortion, long time distortion and 
dynamic gain distortion are all made as specified 
in NTC Report 7. 

Vertical Interval Auto-Scan 

Standard test signals within the vertical interval 
are automatically located and the appropriate 
locations used during sampling. 

Video Switch 

Several video sources can be specified and the 
program will make complete sets of measure- 
ments sequentially on each of them. With an 
RS-232 controllable switcher and insertion of a 
few extra lines of code, the system will automati- 
cally switch in the correct video source. 


CHARACTERISTICS, OPTION 01 


The measurement specifications cited in this section are valid 
only within the following environmental limits: Temperature 
range to 0°C to 50°C, with a minimum warm-up time of 
20 minutes. 

The following listing gives each measurement and its associat- 
ed range and accuracy. 

All measurement accuracies specified are valid over the entire 
dynamic range, with an unweighted signal-to-noise ratio of at 
least 46 dB on the incoming signal. 


AMPLITUDE AND PHASE MEASUREMENTS 








Measurement __|Range —————_| Accurac 

Bar Amplitude 30 IRE to 130 IRE units +0.5 IRE 

Sync Amplitude 20 IRE to 80 IRE units +0.5 IRE 

Burst Amplitude 10 IRE to 90 IRE units +0.5 IRE 

Average Picture —20% +120% of 100 IRE | +3% 

Level 

Reference Black —20 IRE to 130 IRE units +0.5 IRE 

Level 

Distortion 

Pulse to Bar Ratio +0.5% 

2T Step Ringing +2% 

Relative Chroma 25% to 175% +0.5% 

Gain 

Time 

Amplitude/ 0 IRE to 120 IRE +1 IRE or 

Frequency +2% 
whichever 
is greater 

Nonlineari 

Chrominance 20 IRE Chroma +0.5 IRE 

Nonlinear Gain 5 IRE to 35 IRE 

80 IRE Chroma 
45 IRE to 160/ 

Nonlinear Phase 

Differential Gain 0% to 180% +0.4% 

Differential Phase +0.5% 

Chrominance 0 IRE to 50 IRE +0.5 IRE 

Luminance 

intermodulation 

Signal to 26 dB to 72 dB within 1 dB 

Noise Ratio 

Low Frequency 0 dB to 60 dB within 1 dB 

Periodic Noise 

Relative Burst +50% +0.5% 

Gain 

Relative Burst + 180° +0.4° 

Phase 


| 
| 
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FCC H. TIMING 
souect A@_ SOURCE NAME 
LIMIT FILE’ FACTOR LIM YMC:  INTA 


APL = 49 % (IRE) VIOLATED LIMITS 
LOWER UPPER 


H. BLANK 4 10.59 USEC 

SYNC WIDTH 476 USEC 

SYNC RISETINE 368. as) 06880 a4 8 
SYNC FOLLTINE 158. 

SYNC-SE t 94 1988.8 
FRONT PORCH 1 34 ©6125) eee @ 
SYNC-BRST END aT 

BURST WIDTH 8. $ 

BREEZEWAY 


13-JUN-83 14:27:68 


See eta 


VIOLATED LIMITS 
LOWER UPPER 


y pam eel ge LNs 
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Measurement results are displayed in an easy-to-read format 
indicating the time, signal source, measurement and whether 
the measured value exceeded caution (*) or alarm (**) limits. 


FCC V. TIMING 
LIMIT FILE: FACTOR LIA 
APL = 37 % CIRED 


OUT-OF-SERVICE MEASUREMENTS 















Measurement 


Field Time 0% to 40% 


Distortion 
Long Time Overshoot Range: + 1.0 IRE 
Distortion 20 IRE to 100 IRE 
0 IRE to 20 IRE +0.5 IRE 
Settling Time: 
0.1s to 30s + 2% of 






Dynamic Gain Picture Gain: + 25% +1.0 IRE 
Distortion Sync Gain + 25% +1.0 IRE 


WITH ZERO-CARRIER PULSE PRESENT 
Measurement 









65% to 85% of 
max carrier 

2.5% to 22.5% of 
max Carrier 


Blanking Level 


Reference 
White Level 





FCC AND RS-170A TIMING MEASUREMENTS 


Measurement /Range Accurac 

H Sync Width | tusto8us | +25ns 

Front Porch ae | +25 ns 

Duration 

Sync to Start ane iiae | +25 ns 

of Video Duration 

Sync to Burst 4 to 30 cycles + 20° 

Start Duration 

Sync to End +20 ns 

of Burst +0.05 burst 

Duration cle 

H Blanking Width +50 ns 

Color Burst Width | 6 to 13 cycles +1 cycle 
amplitude 
detection 
+0.5 IRE 

Breezway Width | aaa Sa +25 ns +05 
burst cycle 

H Sync Rise +20 ns 

and Fallitimes 0.31 us to 1.0 us +30ns 

Equalizing aie | +25 ns 

‘Pulse Width 

Serration Width 4 us to 20us | +25 ns 

Vertical Blanking | 20 to 50 lines +140 ns 

Width 


The Option 01 program is stored in PROMS on two circuit 
boards which plug into the 1980 base unit. 
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1980 ANSWER Option 04 
NTSC Monitoring Software 





Unattended Monitoring of NTSC Video Sig- 
nals from Studios, STLs, Earth Stations, and 
Transmitters 


Full Spectrum of RS-170A, NTC-7, and FCC 
Measurements 


Waveform Plots For Analysis and 
Documentation 


Remote Operation 

Automatic Logging 

User Definable Measurement Limits 
Operator-initiated Individual Measurements 
VIRS Measurements 


Vertical Interval Scan for Test Signal 
Locations 


User-Defined Measurement Groups 
ne i eS a ee a i a Aa 


With the Option 04 NTSC Video Signal Monitoring 
Software, ANSWER makes automatic or operator- 
initiated measurements on VITS and full field 
signals. Amplitude, phase, and timing parameters 
can all be determined quickly and accurately. 


Unattended Monitoring 
The 1980 ANSWER Option 04 can continuously 
monitor video signals, make user-selected stan- 
dard measurements, compare them against user- 
defined limits, and print alarm messages should 
these limits be exceeded. 


RS-170A, NTC-7, and FCC Measurements 
Option 04 will make RS-170A and FCC timing 
measurements, aS well as amplitude and phase 
measurements on both NTC-7 and FCC VITS. 
Amplitude measurements are reported as % of 
carrier, % of bar, or IRE units. This broad spec- 
trum of measurement capability makes the Op- 
tion 04 useful in many different video environ- 
ments: at transmitters, in studios, at cable 
head-ends, at satellite earth stations and with TV 
equipment manufacturers. 


Waveform Plots 

Waveforms can be plotted on local or remote 
graphics devices for further analysis. Any portion 
of the waveform can be expanded to fill the 
screen and examine small distortions in detail. 
Hard copies of the waveform plots are useful for 
support documentation and trend analysis. 


19E@ whtSaEe OFTION 4 NT [DEO MEaSUSEMENT | 4— eek ii 64 27 


CHANNEL & FE ~ lh FIELD | 
Ce. FOP MEW SHMPLE ww F-FULL LIME 





a 
-ie@ a 1e 28 ” ae ve ee mg USES 
3 INTERPOLATED POINTS (@D0 *.W* FOR MON-INTERPOLATED PLOTS 


Any line of video can be graphed on graphic display terminals 
and hard-copy devices locally, or at remote locations. 
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Any portion of a line can be expanded for detailed analysis. 


ENTER (CR> FOR WEXT PAGE 


Waveform on lines 10 through 21 can be graphed for quick 
visual recognition of vertical interval line usage. 


Remote Operation 

The Option 04 Program can be operated from a 
remote terminal over voice-grade telephone lines. 
With Option 12 (Auto-Call). It will automatically dial 
up a remote terminal under user specified condi- 
tions e.g., an out-of-limits signal. 





Automatic Logging 

A user-defined set of measurements will automat- 
ically be made and the results printed at operator 
scheduled times 


User-Definable Measurement Limits 

The user can specify inner (caution) and outer 
(alarm) limits for each measurement parameter, 
and different sets of limits for the two 1980 video 
input channels. 


Operator-initiated Individual Measurements 
Monitoring can be interrupted at any time to 
make one or more individual measurements, once 
or repeatedly. The numeric results are printed. 
Combined with the capability to plot waveforms, 
this makes ANSWER a powerful troubleshooting 
instrument. 


VIRS Measurements 

The system will measure reference black (setup) 
level and chrominance phase relative to burst. 
These measurement results are especially sensi- 
tive indicators of the perceived quality of the sig- 
nal of the “end-viewer” at a home receiver, which 
is the “bottom line” of video signal quality control. 


Scan the Vertical Interval for Test Signal 
Locations 

NTC-7 or FCC VITS and VIRS can be located by 
using the Option 04 Program to scan the vertical 
interval and “memorize” the field and line loca- 
tions of these well-defined waveforms. The loca- 
tions found are used in subsequent sampling. 
Also, the waveforms on lines 10 through 21 can 
be plotted, enabling the operator to visually lo- 
cate the zero carrier pulse, digital data, or a quiet 
line. 


User-Specified Measurement Groups 

New commands can be created each of which 
“stands for" a sequence of Option 04 commands. 
This enables unique Option 04 command se- 
quences to be developed which perform a mea- 
surement task that is tailor-made for the user's 
application. Thereafter, only the user-coined com- 
mand name needs to be typed to initiate the se- 
ries Of measurements. 
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AUTOMATIC VIDEO 
MEASUREMENT SET 
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CHARACTERISTICS, OPTION 04 


The measurement specifications cited in this section are valid 
only within the following environmental limits: Temperature 
range of 0°C to 50°C with a minimum warm-up time of 
20 minutes. 

The listing below gives each measurement and its associated 
range and accuracy. 

All measurement accuracies specified are valid over the entire 
dynamic range, with an unweighted signal-to-noise ratio of at 
least 46 dB on the incoming signal. 


HORIZONTAL INTERVAL TIMING MEASUREMENTS 
Accurac 
+25 ns 


6 to 13 cycles +0.1 cycle 


Measurement 


Breezeway Width 
Color Burst Width 





Front Porch +25 ns 

Duration 

Horizontal +50 ns 

Blanking Width 

Horizontal Sync 80 us to 1 us +30 ns 

Risetime and 

Falitime 

Horizontal 1 us to 8us +25 ns 

Sync Width 

SCH Phase +5° 

Sync to Setup +25 ns 

Sync to Start- 4 us to Bus (i.e. +140ns 

of-Burst 16 to 30 cycles) (0.5 cycles) 
+20 ns 

Sync to End 6 us to 15 us +20 ns 

of-Burst 


VERTICAL INTERVAL TIMING MEASUREMENTS 










Measurement 


25% to 200% of 
nominal horizontal 
sync pulse width 


1 us to 20 us 


Equalizing 
Pulse Width 










Serration Width 


Vertical Blanking 
Width 









—0.1 lines 
to +0.2 lines 





FCC COLOR BAR MEASUREMENTS 






Measurement 
+1.0% or 
+1.0 IRE, 
whichever is 
greater 


Color Bar + 100% of nominal 







Amplitude Errors 











+ 180° from 
nominal 


0% to 200% of 
nominal 


Color Bar 
Phase Errors 













Color Bar 
Chrominance- 

Luminance Gain 
Ratio 








172 


AMPLITUDE AND PHASE MEASUREMENTS 


| Range | Accurac 





Measurement 

Bar Amplitude 0% to 90% of +0.4% 
Zero Carrier Carrier 
Pulse Present 
Zero Carrier +0.5 IRE 
Not Present 

Chrominance- +20ns 


0% to 160% +1% 


Luminance Delay 


Chrominance- 
Luminance Gain 


Differential Gain +0.5% 
Differential Phase +0.4° 


Luminance Non 
linear Distortion 


Relative Burst Gain 





+0.5% 
Relative Burst + 180° +0.4° 
Phase 
Burst Amplitude 25% to 200% +1.3% of sync 
% of Sync of sync or +0.5 IRE, 
whichever 
is greater 
of Bar 
Bar Not Present 10 IRE to 80 IRE +0.5 IRE 
Sync Amplitude 20% to 80% +0.5% 
of Bar 
Bar Not Present 20 IRE to 80 IRE +0.5 IRE 
Blanking Level 0% to 90% of +0.5% 
Max Carrier 
Sync Variation 0% to 50% of +0.5% 
Max Carrier 
Zero Carrier 0% to 50% of Bar +0.5% 
Not Present 
Zero Carrier & 0 IRE to 50 IRE +0.5 IRE 
Bar not present 
Blanking Variation 0% to 50% of +0.5% 
Max Carrier 
Zero Carrier 0% to 50% of Bar +0.5% 
Not Present 
Zero Carrier & +0.5 IRE 


0 IRE to 50 IRE 
0% to 90% of +1.0% 
Max Carrier 


Bar not present 


Vertical Interval 


White Level 
Zero Carrier 0% to 100% of Ba +1.0% 
Not Present 


Zero Carrier & 
Bar not present 


0 IRE to 100 IRE +1.0 IRE 


Maximum Picture 0% to 90% of +1.0% 
White Max Carrier 


Zero Carrier of Bar + 1.0% 
Not Present 
Zero Carrier & 0 IRE to 100 IRE +1.0 IRE 


Bar Not Present 
Minimum Picture —40% to + 100% + 1.0% 
Black of Bar 


Bar Not Present — 40 IRE to +1.0 IRE 
+100 IRE 


FREQUENCY RESPONSE MEASUREMENTS 








Measurement 


Multiburst Flag 
Amplitude 







0% to 90% of 
max Carrier 


20% to 130% of 
Bar 


20 IRE to 130 IRE + 


0% to 100% 
of Flag 











Zero Carrier 
Not Present 





Zero Carrier & 
Bar Not Present 
Multiburst Packet 


Amplitudes 
(6 Results) 






LINEAR WAVEFORM DISTORTION MEASUREMENTS 


[Range | Accurac 


Measurement 

Line Time 0% to 40% of Bar +0.5% 
Distortion 

Pulse-to-Bar Ratio +1% 
Short-Time 0% to 25% +1% 
Waveform Distortion 

Chrominance 5 IRE to 35 IRE: +0.5 IRE 


20 IRE chroma 


Nonlinear Gain 
Distortion 45 IRE to 160 IRE: 


80 IRE chroma 


_ 





Chrominance 
Nonlinear Phase 


Distortion 

Chrominance to +50 IRE +0.5 IRE 
Luminance 

intermodulation 


VIRS MEASUREMENTS 


| Range | Accurac 


—20% to 130% +0.5% 
of Bar 


—20 IRE to 130 IRE +0.5 IRE 


0% to 200% of +1.0% 


Measurement 

VIRS Setup 
Reference Black 
Bar Not Present 

VIRS Chrominance 


Reference 
Amplitude 


burst amplitude 





Burst Not Present 


Burst & Bar 
Not Present 


0% to 80% of Bar +1.0% 


0 IRE to 80 IRE +1.0 IRE 
— 


30% to 100% +1.0% 
of Bar 


30 IRE to 100 IRE +1.0 IRE 


VIRS Chrominance 
Phase Relative 

to Burst 

VIRS Luminance 
Reference 


Bar Not Present 


LOW FREQUENCY NOISE MEASUREMENT 










26 dB to 60 dB 


26 dB to 65 dB 
66 dB to 72 dB 


26 dB to 72 dB 
26 dB to 72 dB 


The Option 04 program is stored in PROMS on two circuit 
boards which plug into the 1980 base unit. 





Measurement 





Low Frequency 
SNR 










Measurement 
Unweighted SNR 











Luminance 
Weight SNR 


Chrominance 
Weighted SNR 
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ANSWER 1980 VIDEO MEASUREMENTS —- REPORT LOG 


27-APR-83 11:44 16 

CHAN «A (SIGNAL A) 11 44 16 APL = 
LINE SYNC DURATION 4 63 USEC 
SYNC RISE TIME 1685.0 NSEC 
SYNC FALL TIME 195 0 NSEC 
SYNC AMPL ERROR 48 4% 
FRONT PORCH 9) ==-=-- USEC ae 
LINE BLANKING i ---=-- USEC +t 
BROAD PULSE SEP 4.7 USEC 
EQUALISING PULSE 2 33 USEC cs 
LINE SYNC-TO-BURST 5 61 USEC 
BURST DURATION 2.24 USEC 
BURST AMPL ERROR 91 & * 
BAR TILT , 
BAR RISE TIME i960 0 NSEC 
BASELINE DISTORTN -i1 9 % o 
2T PULSE/BAR ERROR -16.5 &% * 
2T PULSE K FACTOR 11 % KF e 
LUM NON-LINEARITY 5.9 & # 


VIOLATED LIMITS 
LOWER 


UPPER 
41 % 
i) 2. 0 NO BLANKING EDGE 
7, 4 16 0 NO BLANKING EDGE 


2 34 2. 36 


10 CYCLES 
-3,.0 3.0 
=i. 0 1.0 
-10.0 10.0 
0.0 1.0 
0.0 3. 0 


Measurement results are displayed in an easy-to-read format indicating the time, signal source, measurement, whether the mea- 
sured value exceeded caution (*) or alarm (**) limits, and whether the out-of-limits value is better (B) or worse(W) than the previously 
reported value. This same format is also used for reporting individual measurements when the operator interrupts the monitoring 


process. 


1980 aNsweR Option 05 
PAL Monitoring Software 


EE EE EE eS gh ee a ee ee 
Unattended Monitoring of PAL Video Signals 
from Studios, STLs, Earth Stations, and 
Transmitters 


Measurement of Signal Timing, Frequency 
Response, Amplitude, Phase, and Noise 
Parameters 


Waveform Plots for Analysis and 
Documentation 


Remote Operation 

Automatic Logging 

User Definable Measurement Limits 
Operator-initiated Individual Measurements 


Vertical Interval Scan for Test Signal 
Locations 


User-Defined Measurement Groups 
St a a EE A ee Ae 2 SST Ge ee 


With the Option 05 PAL Video Signal Monitoring 
Software, ANSWER makes automatic or operator- 
initiated measurements on ITS and full field 
signals. 


Unattended Monitoring 

Option 05 will continuously monitor video signals, 
make user-selected standard measurements, 
compare them against user-defined limits, and 
print alarm messages should these limits be 
exceeded. 


Signal Timing, Frequency Response, Ampli- 
tude, Phase, and Noise Measurements 

The user can apply Option 05 in many different 
video environments: at transmitters, in studios, at 
cable head-ends in TV manufacturing facilities 
and at satellite earth stations. CCIR Rep. 624-1 
timing measurements, as well as amplitude and 
phase measurements on CCIR Rec. 567 ITS, can 
be made with the amplitude measurement results 
reported as mV, % of bar, or % of carrier. 
Blanking level and baseline distortion can be 
measured and the amplitude/frequency response 
of various television circuits determined by mea- 
suring the amplitude of the first five multiburst 
frequency packets, referenced to the multiburst 
flag. 


Waveform Plots 

Waveforms can be plotted on local or remote 
graphic devices for further analysis. Any portion 
of the waveform can be expanded to fill the 
screen and examine small distortions in detail. 
Hard copies of the waveform plots are useful for 
support documentation and trend analysis. 


Remote Operation 

The Option 05 program can be operated from a 
remote terminal over voice grade telephone lines. 
With Option 12 (Autocall) it will automatically dial 
up a remote terminal under user-specified condi- 
tions e.g., an out-of-limits signal. 


Automatic Logging 

A user-defined set of measurements will automat- 
ically be made and the results printed at operator- 
scheduled times. 


User-Definable Measurement Limits 

The user can specify inner (caution) and outer 
(alarm) limits for each measurement parameter 
and different sets of limits for the two 1980 video 
input channels. 


Operator-Iinitiated Individual Measurements 
Monitoring can be interrupted at any time to 
make one or more individual measurements, once 
or repeatedly. The numeric results are printed. 
Combined with the capability to plot waveforms, 
this makes ANSWER a powerful trouble-shooting 
instrument. 


Scan the Vertical Interval for Test Signal 
Locations 

CCIR Rec. 567 ITS, EBU color bars, multiburst, 
Zero Carrier, teletext, or quiet lines can be locat- 
ed by using the Option 05 program to scan the 
vertical interval, and “memorize” the field and line 
locations of these well-defined waveforms. The 
locations found are used in subsequent sampling. 
Also, the waveforms on lines 9 through 23 and 
322 through 336 can be plotted enabling the op- 
erator to visually locate the Zero-Carrier pulse, 
teletext, or a quiet line. 


User-Specified Measurement Groups 

New commands can be created, each of which 
“stands for" a sequence of Option 05 commands. 
This enables unique Option 05 command se- 
quences to be developed which perform a mea- 
surement task that is tailor-made for the user's 
application. Thereafter, only the user-coined com- 
mand name needs to be typed to initiate the se- 
ries of measurements. 
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AUTOMATIC VIDEO 
MEASUREMENT SET 


TE 


TEXTROMIX VIDEO 27-APP-8I 14 11 58 


HANNE, & (SIGMAL &) LIME 17 (SYNC LOCKED> 
R) FOR MEW SAMPLE. Of F-FULL LIME. OR START EWD TIMES IN USEC 





-1e 1e 2 es ae 
HIGH FREQUENCY COMPONENTS REQUIRE INTERPOLATION (ADD '. 1°) 


Any line of video can be graphed on graphic display terminals 
and hard-copy devices locally, or at remote locations 
TEKTRONIX VIDEO  27-aPR-83 14 11 58 


CHAMNEL & (SIGHAL A) LIME 17 (SYNC LOCKED) 
PR FOR MEW SAMPLE. OR F-FULL LIME. Of START EWD TIMES IW USEC 


fu 


27. 28 0O2siti SY] i “6 O35 ye USEC 
J INTERPOLATED POINTS (ADD °.N' FOR MO INTERPOLATION? 


Any portion of a line can be expanded for detailed analysis 


13 6164 
IME 


Waveforms on lines 9 through 23 (or 322 through 336) can be 
graphed for quick visual recognition of vertical interval line 
usage 


CHARACTERISTICS 


The measurement specifications cited in this section are valid 
only within the following environment limits: Temperature range 
of 0°C to 50°C, with a minimum warm-up time of 20 minutes. 
The following listing gives each measurement and its associat- 
ed range and accuracy. 


All measurement accuracies are valid over the entire dynamic 
range, and are specified for unweighted signal-to-noise ratios 
of both 46 dB and 60 dB on the incoming signal. 


LINE BLANKING TIMING MEASUREMENTS 


Measurement | Range Accurac 

J | at ap ae | at 6008 
Color Burst 6 to 13 cycles +0.2 
Duration cle cycle 
Duration 
Line Blanking |9usto16us | +40ns__| +30ns 
Line Sync Rise | 0.14 us to0.3 us +15 ns 
and Falitimes |O3usto08us | +40ns +30 ns 
Line Sync +151ns 
Sync-to-Start 2.2usto8Ous | +30ns +20 ns 
of Burst 


FIELD BLANKING TIMING MEASUREMENTS 










Measurement 


| at a6 a | 


1.4ys to20us} +25ns 






Equalizing 
Pulse Duration 









Broad Pulse 
Separation 


1.4 us to 20 us 
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OTHER TIMING MEASUREMENTS 











Measurement 


fat 46 
0.14 us to0.3us | +25ns 
0.3 us to 1.0 us +60 ns + 


AMPLITUDE AND PHASE MEASUREMENTS 
Measurement 


Bar Risetime 





Accurac 


at46dB | at 60dB 
Sy 


+100% to —50% +1.0% 
Error 


nc 
Amplitude 
Sync +100% to —50% +1.0% 
Amplitude Error 
(with Sound- 
in-Sync) 
Burst 
Amplitude 
Error 


Chrominance —80% to +50% |+1.5% + 1.25% 
Reference 

Amplitude 

Error 







+80% to —50% | +1.5% +1.4% 





Luminance Bar | +30% to —70% |+0.75% +0.6% 
Amplitude 

Error 

Luminance 200 to 900 mV +55 mV +4.5 mV 
Bar Amplitude 

Bar Tilt Error +0.4% 


of Zero Carrier 


2T Pulse 0% to 10% Kf +0.7% Kf | +0.4% Kf 
K-factor 

Chrominance- +75% of bar +1.4% +1.2% 
Luminance amplitude 

Gain Inequality 





Chrominance- +300 ns +35 ns +25 ns 
Luminance 

Delay Inequality 

Chrominance- + 50% +0.5% +0.3% 
Luminance 

intermodulation 


Ditterential Gain +0.3% 


Differential 0° to + 180° +0.3° 
Phase 

Luminance 0% to 50% +0.35% 
Nonlinear 

Distortion 





FREQUENCY RESPONSE MEASUREMENTS 








Measurement 









Multiburst Flag 15% to 125% +0.5% 












Amplitude of bar 
Multiburst 0% to 200% + 2.5% 
Amplitude (first | of flag (+3.5% 


five packets) 







Measurement 


| Range 


+ 50% of bar 
+ 25% to —90% 





Baseline 
Distortion 
2T Pulse/Bar 
Ratio Error 





LOW FREQUENCY ERROR 








Measurement 








Low Frequency | 0% to 25% + 1.0% 


Error 


NOISE MEASUREMENTS 












34 dB to 73 dB 
74 dB to 80dB 


Continuous 
Random Noise 
(weighted) 


Signal-to- 26 dB to 65 dB 
Unweighted 66 dB to 72 dB 
Random Noise 


Ratio 


The Option 05 program is stored in PROMS on two circuit 
boards which plug into the 1980 base unit. 


1980 aNnsweRr Option 06 

Dual Standard Applications Software 
YS ee Ee PR ae a SL ee ee 
Measurements on PAL and NTSC Video 
Signals 


All Features Present in the 
1980 ANSWER Options 04 and 05 


With the Option 06 Dual Standard Applications 
Software, ANSWER can make automatic or oper- 
ator-initiated measurements on both PAL and 
NTSC video signals. The video standard in use on 
the incoming video signals is specified by the 
user, and thereafter Option 06 makes all mea- 
surements accordingly. 


This program combines all features of Option 04 
(NTSC Video Monitoring) and Option 05 (PAL vid- 
e€0 monitoring) into one program. The characteris- 
tics remain the same as in those programs. 


The Option 06 program is stored in PROMS on 

two circuit boards which plug into the 1980 base 

unit. 

aS ST Se ee ee ee 
ORDERING INFORMATION 

For Base Unit Plus Software, Order: 

1980 ANSWER with Option 01 


NTSC Applications Software ............cccccccsscseeeseeeeee $26,000 
1980 ANSWER with Option 04 

NTSC Monitoring Software ............cccccseceseeseeeeeeeee $26,800 
1980 ANSWER with Option 05 

PAL Monitoring Software  ............ccccccsccccsessenneeesesenee $26,800 
1980 ANSWER Option 06 .2............cccccccseesesseees $29,500 
Option 12 — Automatic Call Equipment ...................4 +$500 
For Software Only, Order: 

SET, siencersdceinntenintennnianiencninshiigdennensieniihdisninineaetisesamginai $5,800 
TODD FOB accnerconenicermnnnsncinsenscnsmensinisamiumaninss $5,800 
TODD FOG ssvcscssenntarssrssicccssvssniensssspavecsisereninisciaieszcaccncese $8,500 


OPTIONAL ACCESSORIES 
Service Kit — Order 067-1115-00 ..........cccccecceeseeeeeeees $3,000 








PORTABLE VIDEO 
TEST MONITORS 


SONY7TEK TRONIX’ 


Digital and variable vertical interval line selection 
allows any individual line in any frame to be dis- 
played and identified by line and field number. All 
displays can be expanded horizontally 2, 5 or 25 
times for increased clarity of fast signal 
components. 
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Vectorscope 

In the vectorscope mode, the vector display of 
either a full field or vertical interval signal can be 
selected. The display can be referenced to either 
the displayed signal or an external composite col- 
or video signal. 
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Post 
sa = aie 


so te te A decoded R-Y (or V) line sweep display is avail- 
he 3 able, and the 381 is switchable between a PAL or 


NTSC type vector display. 












Oscilloscope 

In the oscilloscope mode, a selectable time base 
from 50 milliseconds per division to 0.2 microsec- 
onds per division, along with negative or positive 
slope trigger for nonvideo signal observation are 


—— 


— 


NS 





tanh] 
Mates: SATIERY Pack 


380 Test Monitor with optional battery pack 


380/381 


[i 2 De a Jed SS ee ee Se 
Ac or Dc Operation 


NTSC or PAL Versions 

Bright CRT 

Precise Frequency Response 
Noise Measurement 

Probe Input 


Line Selection 
7 SSS ee re SS Se 


The 380 and 381 Test Monitors are compact, 
lightweight instruments optimized for portability in 
many television environments, including mainte- 
nance, engineering and EFP. The 380 is used in 
NTSC systems, the 381 in PAL systems. Both 
units have the combined capabilities of a preci- 
sion waveform monitor, vectorscope, and general 
purpose oscilloscope. 


The flexibility of the 380 and 381 makes them an 
ideal choice for a variety of applications. Video 
technicians, for example, find them invaluable 
when maintaining such video equipment as VTRs, 
cameras, and transmitters, particularly in remote 
locations. With an auxiliary oscilloscope trigger, 
sweep, and display, the 380 and 381 are also 
well-suited for maintaining other equipment, such 
aS audio systems, servos, and control and switch- 
ing systems. 





Video engineers make good use of their exten- 
sive measurement capabilities, which include dif- 
ferential phase and gain, tangential noise, vertical 
interval line selection, short-time distortion, trace 
overlay, and a 0.5% calibrated amplitude compar- 
ator, to name only a few. The operator can 
choose to make video measurements from a 
75-ohm or probe input. 


Production personnel take advantage of the mon- 
itor's bright display and portability during remote 
productions, on EFP carts, in production vans, 
and in other remote applications. Pushbutton con- 
trols bring up standard horizontal (line) and verti- 
cal (field) waveform displays. A vectorscope dis- 
play provides easy monitoring of color bars and 
chroma. 


Waveform Monitor 

In the waveform monitor mode, the 380 and 381 
have the flat frequency response (+2% to 
5 MHz) required for measuring or monitoring a 
video signal. The monitors provide a full set of 
input filters, including chroma band pass, IRE or 
low pass, and differential step. The input signal 
can be ac or dc coupled, or dc restored, and 
switched between a loop-thru and probe input, 
with independent sync source selection. Calibrat- 
ed vertical displays at 0.1, 0.2, 0.5 and 1.0 volts 
full scale, along with a variable gain control, pro- 
vide a full range of amplitude control. 


provided. 


Battery Pack 

An optional battery pack (Option 11) attaches to 
the bottom of the 380/381 for complete portabil- 
ity, providing more than two hours of continuous 
operation. A convenient recharger is built into the 
pack. The battery pack is quickly replaceable for 
long term remote operation. 


CHARACTERISTICS 


Deflection Factor 


Loop Thru/Probe X10 





Variable Volts Full Scale Range — X0.2 (+ 4%) to =1.4. 


Maximum Input Signal — Loop Thru: +1.5 Vdc + peak 
V ac, (dc coupled). +2.0V p-p at any APL (ac coupled). 
Probe X1: +5 Vdc + peak V ac <1 kHz (Signal Out not ter- 
minated). Probe X10: +0.5 V de + peak V ac, <1 kHz (Signal 
Out not terminated). 


Maximum dc Output into 75 2 (Signal Out) — +0.5 V dc. 


Frequency Response — FLAT (from 50 kHz reference). Loop 
Thru (Including Signal Out): +10°C to +30°C is 50 kHz to 
5 MHz +2%; 5 MHz to 10 MHz +2%, —5%. Loop Thru (in- 
cluding Signal Out): +0°C to +50°C is 50 kHz to 5 MHz 
+ 3%; 5 MHz to 10 MHz +3%, —5%. Probe: Typically <1 dB 
down to 15 MHz; <2dB down to 18 MHz; <3 dB down to 
20 MHz. IRE (380): Conforms to IEEE Standard 205, 1972. 
LUM (381): <3 dB down at 1 MHz; at least 40 dB down at 
4.43 MHz. 3.58 MHz (380): +1% of Flat at 3.58 MHz, band- 
pass =600 kHz. 4.43 MHz (381): + 1% of Flat at 4.43 MHz, 
bandpass ~ 800 kHz. Diff STEP: Attenuation <2 UB from 0.4 
to 05 MHz; =20dB at 14kHz and 2MHz; >40dB at 
3.58 MHz and 4.43 MHz. 


Linear Waveform Distortion (2T) — Pulse Aberrations: 
=1.0% of applied pulse amplitude within 1 us of HAD points. 
25 us Bar Tilt: <1%. Field Squarewave Tilt: <1%. Pulse to 
Bar Ratio: 0.99 to 1.01:1 (at 1.0, 0.5 or 0.2 V full scale). 0.98 to 
1.02:1 (at 0.1 V full scale). 

Nonlinear Waveform Distortion — Differential Gain Dis- 
played: <0.5% at any APL. Signal Out: <1.0% of any APL. 
Differential Phase Displayed: <0.25° at any APL. Signal Out: 
=<0.5° at any APL. 
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SONY7TEK TRONIX’ test'monrrons: 


Return Loss — Loop Thru Input: =40 dB, dc to 5 MHz. 


Calibrator Accuracy — 100 IRE: <0.5%. Noise: 0dB = 
700 mV +5%. Step Accuracy: <1 dB. Instrument S/N: 
< — 60 dB. 


Probe — Input Resistance: 1 Mf, + 2%. Input Capacitance: 


=24 pF. Maximum Safe Input Volt: 250 Vdc + Peak V ac CAUTION AC INPUT VOLTAGE 
4 kHz or less TO PREVENT ELECTRIC SHOCK NOMINAL RANGE 
DO NOT REMOVE COVER 
1 V Cal Out — Output Voltage: 1.000 V + 0.005 V. Waveform: REFER SERVICING 
Squarewave. Frequency: =1 kHz. Output Impedance: <1 0. TO QUALIFIED PERSONNEL. 


Vertical Geometry — =<0.15 div error. 
NOMINAL 
Horizontal Geometry — <0.15 div error. ae 


Sweep Timing Accuracy and Linearity (Over Center 10 div) 


TV Time Base — At 5us timing 1%, linearity 2%; at 10 us MANUFACTURED BY ) new Par aad Bow 

timing 2%, linearity 3%. : SONY/TEKTRONIX CORP. | LO 90-110V | 0.44 SLOW 
; TOKYO, JAPAN FREQ. 48-440 Hz 

Auxiliary Time Base — Timing 4%, linearity 5%. } igi a s 

Magnified Timing and Linearity — X2, X5 and X25: Add 1%, 

error for center ten divisions of unmagnified sweep. 

Two Field Sweep Length — 12.7 div; +0.5 div. 

Field Selector — Positive selection of Odd (2 and 4), 

Even (1 and 3). 


Line Selector — Variable Range: From = line 17 of the select- 
ed field to 25% into adjacent field; lines intensified by the 
strobe in two Field display. Digital (380): Selects line 15 to line 
21. Digital (381): Selects line 16 to line 22 and line 329 to line 


ees 180-220V 0.2A Stow 





335. CAUTION 

TO PREVENT ELECTRIC SHOCK 
Sync Input Requirements — TV Sync: 200 mV p-p to 2V 00 NOT REMOVE COVER 
composite video. Auxiliary Sync: <20 mV at 50 Hz; <10 mV TO QUALIFIED PERSONNEL 


at 50 kHz; <50 mV at 5 MHz. 


Chrominance Bandwidth — Upper —3 dB Point: fsc 
+500 kHz +100kHz. Lower —3dB Point: fsc —500 kHz SiaaanaaG 


+ 100 kHz. SONY/TEKTRONIX CORP 
TOKYO JAPAN 016.06893-00 


Vector Phase Accuracy — <2° 





Subcarrier Regenator — Pull-in Range: Within 50 Hz of fsc. 
Pull-in Time: <1. Phase Shift with Subcarrier Frequency 380/381 and optional battery pack back panels 
Change: <1° typically from fsc to fsc +10 Hz, or from fsc to 
fsc —10 Hz; <2° typically from fsc to fsc +20 Hz, or from fsc 
to fsc — 20 Hz. Phase Shift with Burst Amplitude Change: <2° 
from nominal burst amplitude to +6 dB. Phase Control Overall 
Range: + 30° (380), at least 80° (381). Vector Gain Accuracy: 
<2 IRE. Differential Phase Accuracy: <10% of measurement 
+0.3°. 








OC INPUT VOLTAGE 





NOMINAL 
aay 
‘av 





















™ TERM 








Optional Battery Pack — Power Output: 11 to os zene 70 oureut sage" Reeadlnre 
12 V dc; 6 A hours (0°C to +40°C); 3A A 
maximum. Operating Time: >2 Y) ae DC INPUT 


hours. Charge Time: 14 to 16 
hours (0°C to +40°C). 
Storage Temperature: 
(—40°C to +60°C). 
Power Consumption: 
30 W maximum. 


Mains Voltage Range — 115 Vac: 90Vac to 132 V ac. PHYSICAL CHARACTERISTICS (380/381) INCLUDED ACCESSORIES 

230 V ac: 180 V ac to 250 V ac. ; Probe package (010-6149-03); phase reference switch box 

Power Consumption — 35 W. (015-0438-00); external dc cable assembly (161-0094-01); car- 

rying case (016-0663-02); 3 A, 250 V fast fuse (159-0015-02); 

4.5 1.5 A, 250 V fast fuse (159-0156-00); 0.2 A, 250 V slow fuse 
‘ (159-0180-00); 0.4 A, 250 V slow fuse (159-0179-00); cover 

carrying case (200-2260-00); carrying strap assembly 

(346-0131-01); viewing hood (016-0297-00); manual. 

comet es ee eet 

ORDERING INFORMATION 


380 Test Monitor 






al 


RED 





380/381 side panel (vector switch on 381 only) 






Dimensions 


Width, w/handle 

Mains Frequency — 48 Hz to 440 Hz. Height 
ENVIRONMENTAL CHARACTERISTICS Depth, handle not extended 

Temperature — Operating: 0°C to +50°C. Depth, handle extended 

Nonoperating: —25°C to +75°C. 

Altitude — Operating: To 4500 m (15,000 ft). 

Nonoperating: To 15 200 m (50,000 ft). 







Dimensions i (For NTSC Systems) ...:....ccccccsssessesscese $5,220 
381 Test Monitor 
(FOF PAL SVStBtG) ccccascsocsesscssvenses eins $5,220 
Option 11 — With Battery Pack Included ...............04. +$845 
Option 89 — Required for Export Orders ...........csscccseeeeee NC 


OE ES FR at a 2, 
OPTIONAL ACCESSORIES 





Battery Pack — Order 016-0693-00 (for 380) ............... $875 
Order 016-0683-05 (fOr: SG1) sssesssisscccccseccsssonsesscsssovewesvess $875 
Camera Adaptor — (mounts the C-30BP camera) 

OPA OTS-GOZT AN wasccsvesssisiscsssicessscciscastssdionseraneniiees $170 


The SONY*/TEKTRONIX® 380/381 is manufactured and mar- 
keted in Japan by Sony/Tektronix Corporation, Tokyo, Japan. 
Outside of Japan, the 380/381 is available from Tektronix, Inc., 
its marketing subsidiaries and distributors. 
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VIDEO MEASUREMENT 
WAVEFORM MONITORS 








1485R Option 01 PAL/NTSC Dual Standard Waveform Monitor (Rackmount) 


1480 





Bright CRT Especially Suitable 
for Vertical Interval Testing 


Advanced Measurement Modes 


Amplitude Measurement Accuracy 
Approaching 0.2% 


Digital Selection of Line and Field 
Probe Input Option 
15-Line Display for VTR Applications 


The 1480 Series waveform monitors have excel- 
lent amplitude measuring accuracy and many 
unique operating modes that enable you to work 
more precisely and accurately. The monitoring 
needs of CCU, VTR, control room, transmission 
facilities, transmitter, and special systems are met 
by the use of 1480 Series waveform monitors. The 
1485C and 1485R PAL/NTSC dual standard moni- 
tors (see photos) represent the essentials of all 
eight monitors in the 1480 Series. The differences 
between the monitors in the series are essentially 
confined to what lines in the vertical interval are 
selectable, what filters are selectable in the re- 
sponse mode, and in the field selection modes. 
Dual-Standard Monitors recognize the signal stan- 
dard in use automatically and indicate that stan- 
dard with front panel indicators. 


Vertical Interval Testing 

Two features are needed in a waveform monitor 
used for vertical interval testing: A bright CRT and 
line selection. 


The CRT in the 1480 series is bright enough that 
one VITS (Vertical Interval Test Signal) selected 
out of four fields can be seen with ease even in a 
well-lighted area. 


Two modes of line selection are provided in the 
1480 Series waveform monitors: digital and 
variable. 


Digital selection of field and line assures positive 
identification of displayed information. For exam- 
ple when you select line 18 of field 2 it is certain 
that what you will see is line 18, field 2. Digital 
techniques will not allow an incorrect selection. 


Variable selection of other lines is provided for full 
field signal analysis. In all line selection 


modes a line intensifying strobe is provided with 
video for picture monitor displays. A second line 
strobe output is provided to strobe 520A Series 
vectorscopes, etc. Intensified two-field displays 
on the 1480 help you locate the line or lines 
selected. 


High Amplitude Measurement Accuracy 

In recognition of the need for more accuracy the 
1480's give you the capability to make amplitude 
measurements with accuracy approaching 0.2% 
using a precision display offset. A proven video 
measurement technique, offsetting displays with 
an amplitude standard is an easy-to-use method 
that achieves accuracy by eliminating parallax 
and transfer errors. Transfer errors are eliminated 
because you compare your signal to a precise 
one volt standard rather than to graticule calibra- 
tion. Measurements made with comparison tech- 
niques also have a high order of consistency and 
repeatability. When your signal precisely matches 
the standard your signal amplitude will be deter- 
mined to the value and accuracy of the offset. 
The tolerance of the internal calibration signal 
used as the standard is 0.2%. 


Trace Overlay 

The 1480's can actually overlay a later segment 
of a display on the earlier segment. Superimpos- 
ing waveforms over other waveforms allows exact 
comparison of levels. With overlay you can exact- 
ly compare the elements of complex vertical inter- 
val test signals. 


Probe Option 

The 1480's make convenient high impedance 
probing available with a probe option. This option 
provides an input that accepts most Tektronix 
probes. As a part of this option a probe compen- 
sation waveform test point is provided (A ten- 
times amplifier keeps full screen sensitivities while 
using X10 attenuator probes.) 


CHARACTERISTICS 
VERTICAL DEFLECTION 

inputs — Input A and B are 752 high impedance loop- 
through. Return loss is 40 dB from dc to 5 MHz ina 752 
system. Aux Video Input is internally terminated in 75 2. Return 
loss is >34 dB from dc to 5 MHz. 
Scale Factor — A and B input calibrated 1.0V +7 mV, 0.5V 
+15 mV,0.2V +7 mV. (0.05 V +2.5 mV Option 06) volts full 
scale. Variable: Range for each scale factor at least +40% to 
— 50%. Aux Video Input 1.5 dB gain. 
Maximum input Voltage — 2 V p-p (ac coupled), + 1.5 V de 
+ peak ac (dc coupled). 


Frequency Response 

FLAT: 50 kHz to 5MHz +1% (1.0 V F.S., VAR in detent). 
5 MHz to 8 MHz +2, —3%, 8 MHz to 10 MHz +2, —6%. 
Typically within +2, — 15% to 18 MHz and typically —3 dB at 
20 MHz. 

Low Pass: Attenuation >14 dB, 500 kHz and above. 
3.58 MHz Bandpass: Amplitude within +1% of amplitude in 
Flat response position. Bandpass =600 kHz. 4.43 MHz Band- 
pass: Amplitude within + 1% of arnpiitude in flat response posi- 
tion. Bandpass = 800 kHz. IRE: Conforms to IEEE Standard 
205, 1972. 


Linear Waveform Distortion 

Pulse/Bar Ratio: + 1%. For NTSC or PAL 2T Pulse or NTSC 
T Pulse. 

Short Time: Preshoot, overshoot, ringing <1% of NTSC or 
PAL T Pulse and Bar. 

Line Time: Tilt or rounding <1.0%. Field Time: (Ac coupled) 
<1%. 


Nonlinear Distortion — Differential Gain: <0.5%. 


Dc Restorer — Keyed type, may be turned off. Clamping 
point: Back Porch/Sync Tip.Time Constant: FAST reduces 
mains hum >26 dB, SLOW reduces mains hum <0.9 dB. 


Calibrator — Amplitude selected by dc Restorer switch. Sync 
Tip: 1 V +0.2%. Back Porch: 714 mV or 700 mV +0.5%. 


HORIZONTAL DEFLECTION 
Time Base — 5 us and 10 us timing accuracy + 2% (center 
10 divisions); 5 us and 10 us linearity + 1% (center 10 division). 
External Sync input — Two loop-through high impedance, 
with >46 dB return loss in a 75 2 system. Inputs are slaved to 
A and B input or to A external sync input only. 


External Sync Input Requirements — 400 mV to 2 V com- 
posite video or 200 mV to 8 V composite sync. 


Field Selector — Positive selection of Field 1 or 2 in the NTSC 
system. Positive selection of 1, 2, 3, 4, or 1 & 3, 2 & 4 in the 
PAL systems. 


Line Selector — Dig: Selects lines 9 to 22 NTSC, line 9/322 to 
line 22/335 PAL, line 9/272 to line 22/285 PAL-M. Var: Approx 
line 20 of the selected field to line 4 of the next related field. 
15 lines: Identical to Var, except 15 successive lines are 
displayed. 

Sync — AFC horizontal frequency range is 15.75 kHz 
+200 Hz. Maximum Jitter with Respect to Input Sync: 10 ns 
with 4 V RMS hum (30 ns with the addition of —36 dB white 
noise). Direct horizontal frequency up to <20 kHz. Maximum 
Jitter with Respect to Input Sync: 12 ns with 4V RMS hum 
(90 ns with the addition of —36 dB white noise). 


OUTPUTS 
Line Strobe — TTL amplitude pulse. Pulse coincident with line 
or lines selected by VAR, 15 LINE or DIG modes of DISPLAY 
switch. 
Picture Monitor — Output of incoming video with Line Strobe 
added. Output impedance is 75 2. Output gain adjusted to uni- 
ty with respect to A and B video input. 
Aux Video — Output of incoming video. 75 2 output imped- 
ance. Gain adjustable to unity with respect to A and B video 
input. 
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VIDEO MEASUREMENT 
WAVEFORM MONITORS 


1480 
SERIES 








1485C PAL/NTSC Waveform Monitor (Cabinet) 


OTHER CHARACTERISTICS 
RGB/YRGB Staircase input — =12 V for 12.7 divisions de- 
flection. RGB sweep length internally selected for '/3 normal 
sweep. YRGB sweep length internally selected for '/4 normal 
sweep length. 


Mains Voltage — Ranges 100, 110, 120, 200, 220, 240 V ac 
+ 10%. Frequency 48 Hz to 62 Hz, maximum power consump- 
tion 75 W. At factory, 1480, 1482 preset for 110 V ac. 1481, 
1485 preset for 220 V ac. 


CHARACTERISTICS (OPTION 01) 

10X Probe Channel — Scale Factor: 1V, 0.5 V, 0.2 V full 
screen with 10X attenuator probe. Gain Range: + 10%. Tilt: 
=5% on 50Hz. Squarewave High Frequency Response 
+3%, 25 Hz to 5 MHz. Referenced to 50 kHz. Input Resis- 
tance 1MQ, +2%, not including probe. Input RC Product: 
20 us, +1%, not including probe. BNC connector accepts 
most Tektronix probes. 


10X Probe Calibrator — Output voltage 1,000 V + 0.005 V or 
0.995 to 1.005 V. 

CHARACTERISTICS (OPTION 06 & 07) 
Duration — 4 to 12s, variable with front panel control. 
Linearity — + 5% of full-screen over the length of the sweep. 
indicator — Front panel indicator on when slow sweep is oper- 
ating but sweep is not running 
Triggering Signal — APL change <10% to 90% (Bump or 
Bounce), front panel selectable for either + or — level change. 
Sensitivity — 400 mV to 2 V p-p composite video with APL 
change. 
Rate — >0.2 Hz, free-runs at rates - 
gering signal 


0.2 Hz or with no trig- 


Input — Internal or External. 


50/60 Hz Squarewave Triggering — Sensitivity: 400 mV p-p 
minimum to 3 V p-p maximum. Input Impedance: = 10 k{? ac 
coupled (Rear Panel loop-through connectors not return loss 
compensated.) 


PHYSICAL CHARACTERISTICS 


Dimensions 


Weights ~ 


Net 
Shipping 
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(A) OR (B) 


TAPE TW 


[~~ \ 


EXTERNAL 
HORIZ IN 


1485C Rear Panel 


INCLUDED ACCESSORIES 
Two BNC right angle adaptors (103-0031-00); One pair rack- 
mount ext DWR Slides (351-0195-01); various external grati- 
cules (see matrix below); manual. 


External 
Graticules 
w/Tek P/N 1480 R/C | 1481 R/C | 1482 R/C | 1485 R/C 


Blank 


NTSC 


Composite 

331-0393-01 x 
CCIR 

331-0393-02 

CCIR K 


Visual 

331-0393-05 

CCIR K 

Photo 

331-0393-07 x 
GRAT A 

Visual 

331-0393-08 x 
GRAT B 

Visual 

331-0393-18 x 
GRAT A 

Photo 

331-0393-10 x 
GRAT B 

Photo 

331-0393-17 x 


ORDERING INFORMATION 


= 





1480C NTSC Waveform Monitor ........ $5,760 
1480R NTSC Waveform Monitor ........ $5,760 
1481C PAL Waveform Monitor*’ ........ $5,865 
1481R PAL Waveform Monitor*’ ........ $5,865 
1482C PAL-M Waveform Monitor ....... $6,170 
1482R PAL-M Waveform Monitor ....... $6,170 
1485C PAL/NTSC Dual Standard 

WEAVGIOTIN MAOTUIOE™ | cccccssccesnccstassescaccons $6,070 


EXT SYNC SWITCHED c.} 
WITH INPUT SWITCH 


STROBE OUT out 





EXT SYNC HIGH Z BRIOGING INPUTS 
ALWAYS LOOP THROUGH COMPENSATED FOR 750) 
(A) (NOT INTERNALLY TERMINATED) 


O0000 000 


Ne ej 
VIDEO INPUTS 


O00000 0@ 


LINE Pik MONITOR Aur AUK 49044 


VIDEO OUT VIDEO IN 


1485R PAL/NTSC Dual Standard Waveform 
RANE ciccicesncrenareiezniaiannieraiiuacnites $6,070 
Option 01 — 1 Mf), 20 pF Probe Input 

(not available with Option 06, probe not included) ...... +$275 
Suggested Probe: P6108 10X Probe 


2 m (010-6108-03); or 3 m (010-6108-05) .........ccceeeseeees $100 
Option 06 — 124 2 WECO Style Inputs 
(TABOR COUN) sicecersesscccccnsesesscuscrieniciaveesinastnsciwicivectonnes +$1,885 


Option 07 — Siow Sweep*? (Option 07 performance 

included with Option 06. Do not order with Option 06) . +$465 

Option 08 — SECAM Field Identification 

(1481C, 1481R, 1485C and 1485R Only) .......cccccseeereees +$315 

*! 1481C/R, 1485C/R meets European Broadcast Union Tech. 
3221-E, Guiding Principles for design of Television Wave- 
form Monitors. 

*2 Option 07 satisfies EBA Tech 3321-E § 3.2.2. 

(oe ve emesis = ee oe 


OPTIONAL ACCESSORIES 
Mounting Cradies — A cradle assembly, with associated be- 
zel, allows the 1480C Waveform Monitor to be mounted along- 
side a 9 in Conrac Picture Monitor in a standard 19 in rack. A 
cradle and bezel are also available for mounting two 1480C's 
side-by-side. 


Cradie Assembly — Requires 85/4 inch rack space. 


OFGOT' 0846-20-06 ncccccrnnsinntenssonececerexesieoosabndiheniensnnnmnnents $225 
Bezel — For mounting 1480C on operator's left and 

SNA-9 picture monitor on right Order 014-0023-00 ....... $300 
Bezel — For mounting 1480C on operator's right and 

SNA-9 picture monitor on left Order 014-0024-00 ......... $225 
Bezel — For two 1480C’s side-by-side. 

RE EOS initisitsieccisincsnicsecinisiabaaeindataiienioanaiatiniatie $200 
1480R Cradie Assembly — For mounting the 1480R 

in a WECO backless rack Order 426-0309-00 ...........020 $40 
Field Case — (As used in Option 02 cabinet version only). 
Over O1G-DOBK OO ssicsisscccssncccrcisesicaccesinincerrennarinsescnieans $120 


Trace Recording Cameras — Both the Tektronix C-53P and 
the C-59AP can be used. The C-53P gives the largest image 
possible on Polaroid pack film. The C-53P requires a battery 
pack (016-0270-02) and camera adaptor (016-0342-00). The 
C-59AP is less expensive but produces a smaller image on the 
film. The C-59AP requires a camera adaptor (016-0224-01). 
See camera section of this catalog. 


028A 
1420 SERIES 


TE 


WAVEFORM AND 
VECTOR MONITORS 





528A Waveform Monitor mounted side by side with a 1420 Vectorscope in optional rack adaptor. 


528A/1420 Series 


Parallax-Free Internal Graticule 





Half Rack Width 
Proven Performance 


Available in NTSC, PAL, PAL-M Models 


The 528A Waveform Monitor and 1420 Series 
vectorscopes and X-Y monitors provide complete 
monitoring of your video signal. One 528A and 
one 1420 Series monitor mounted side by side in 
the optional rack adaptor provide a continuous 
display of both the luminance and chrominance 
information of your video signal, whether your sig- 
nal is in the NTSC, PAL, PAL-M or SECAM format. 
(The 1424 X-Y Display Monitor provides a vector 
display of the chroma portion of the television sig- 
nal by utilizing the decoder in a Tektronix 650HR 
Series picture monitor.) 


These monitors are ideally suited for use in cam- 
era, VTR, video production and post production 
monitoring applications. They all have simple-to- 
understand and easy-to-use controls. 


CHARACTERISTICS (528A) 


Inputs — Two Rear Panel BNC Connectors (A and B): Provide 
two 752 loop through connectors (normally ac coupled but 
may be easily modified for dc coupling). 


Video Output — The displayed signal is provided at the Video 
Out rear panel connector 


Dc Restoration — Slow acting back porch dc restoration. 


Calibrator — An internal calibration signal provides a conve- 
nient reference to verify the deflection factor. Calibrator ampli- 
tude is 1.0V p-p +1%. 


TIME BASE 
Provides four time base operating modes; baseline visible in 
each mode with no external video or sync inputs. 


EXTERNAL SYNC 
Input Signal Levels — 1.5 to 4.5 V p-p (composite sync will 
synchronize sweeps). 


YRGB AND RGB 
The 528A can be used with color camera processing amplifiers 
that provide the necessary signal switching and staircase 
signals. 


CHARACTERISTICS (1420, 1421, 1422) 
Chrominance Bandwidth — Upper —3 dB Point: Fsc 
+550 kHz +100 kHz; Lower —3dB Point: Fsc —550 kHz 
+ 100 kHz. 


Vector Phase Accuracy — Within 1°. 


Phase Control Range — 360° continuous rotation with 
goniometer. 


Input Amplitude Range — 1 V +6 dB. 

Front Panel Gain Control Range — Unity to + 15.12 dB; Uni- 
ty to —6 dB. 

Input Return Loss — At least 46 dB to 5 MHz. 

Differential Phase — 1° or less. 

Differential Gain — 1% or less. 


CHARACTERISTICS (1424) 

VERTICAL AND HORIZONTAL DEFLECTION SYSTEMS 
Deflection Factor — Vertical (Y): 0.100 V/cm +2%. Horizon- 
tal (X): 0.100 V/cm + 2%. 
input R and C — 100 k, within 10%, paralleled by <30 pF. 
Bandwidth (X and Y) Amplifiers — >500 kHz. 


Z AMPLIFIER 
input Requirements — Input Signal: Analog input, dc to 
500 kHz over a 0.0 V to +1 V range. (Linear amplifier modu- 
lates writing beam.) 


input R and C — 100 ki), within 10%, paralleled by <70 pF. 


AC POWER 
Line Voltage Ranges — 99 V ac to 132 V ac and 198 V ac to 
250 V ac (528A). 90 V ac to 132 V ac and 180 V ac to 250 V ac 
(1420 Series). 
Typical Power Consumption — 48 W (528A). 45 W (1420, 
1421, 1422); 40 W (1424). 


Mains Frequency — 48 Hz to 66 Hz. 
SAFETY 
All 528A Waveform Monitors shipped with case installed are 


UL 1244 listed and CSA 556B certified. 528A’s shipped with- 
Out a case are UL recognized components. 


PHYSICAL CHARACTERISTICS (528A/1420 SERIES) 


Semenaionn am | i 
Width 216 8.5 
Height 133 5.25 
Depth 470 18.5 
Weights (528A) Ib 

Net (with accessories) 15.0 


Shipping 10.4 23.0 


e's: ™ > 
-oo co 


Weights (1420 Series) Ib 

Net (with cabinet) 15.5 
Net (without cabinet) 13.0 
Shipping 20.0 


INCLUDED ACCESSORIES 
9-pin plug connector for 528A (136-0099-01); manual; 75 © ter- 
mination for 1420, 1421, 1422 (011-0102-00). 


SSS SS SS Se ee eee 
ORDERING INFORMATION 

528A Waveform Monitor 

(foie S25 GINO) ssisccsssssaassccsncccncosensssnsnenese $2,330 

Option 01 — WiIthOUt COVES .........ccccccccesersesseneeeereceeeens —$30 

Option 02 — With biue protective carrying cabinet ...... +$65 


Option 03 — Modified for use with 625 line (CCIR) television 
systems and wired for use with 230 V ac 50 Hz power sources 


(UMESS OTMErwiSe SPECIFIOT) ..........cecccceesescceeesseereseneeeeceeeeees NC 
1420 Vectorscope for NTSC, 

(factory wired for 115 V) ......cssessseeeeee $2,850 
1421 Vectorscope for PAL, 

(factory wired for 230 V) .......ssscccsseneees $2,950 
1422 Vectorscope for PAL-M, 

(factory wired for 115 V) ..esessssssesesseseee $3,215 
Option 01 — Vectorscope without Cabinet ..........0000 —$30 
Option 02 — Vectorscope with protective 
ee +$65 
1424 XY Display Monitor for 

PUT OP PALL: ccavtieussicninssxevicesvecssceannseusevens $1,995 
Option 01 — XY Display Monitor without cabinet ........ —$30 
Option 04 — External SECAM/PAL Graticule, 

Oe | nn +$100 


OPTIONAL ACCESSORIES 
Side-by-Side Rack Adaptor — Order 016-0115-02 ..... $180 
Biank Half-Rack Width Panel Assembly — 
OREN OUI OO sssacctincinssiicccicinanicmieenmecninmiiaiian $42 
Mounting Cradie — A cradle assembly with associated bezel 
and mounting brackets allows the 528A Waveform Monitor to 
be mounted alongside a 8-in Conrac picture monitor in a stan- 


dard 19-in rack. Order 014-0020-00 ........scsssseeecreneseseees $225 
Bezel and Brackets — Left side mounting of 528A 

Order C14. DOSB OO sssssceicentssnsccnascencscincesstaenruisannineniannincaes $315 
Bezel and Brackets — Right mounting of 528A 

rer O14 GOST OD ccecsisscnnssstcssiancinsssssncsseciniacgneneseanesecis $315 
Graticule External — Scaled in 8 x 10 divs (1420, 1421, 
1422, 1424 only) Order 331-0406-01 .........csseccsesesereessees $4.65 


Trace Recording Camera — Tektronix C-5C Option 01 rec- 
ommended for display photos. See camera section of this 
catalog. 
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VIDEO MEASUREMENT 
VECTORSCOPES 


TE 


fe S204 
—=«. NTSC VECTORSCOPE 





R520A NTSC Vectorscope 


520A/521A/522A 


Luminance Amplitude 





Chrominance Amplitude and Phase 
Differential Phase 


Differential Gain 


The Tektronix 520A Series vectorscopes include 
three basic instruments available in both cabinet 
and rackmount configurations. These are the 
520A/R520A for NTSC, the 521A/R521A for PAL, 
and the 522A/R522A for PAL-M. 


DISPLAYS 

The vector display shows the relative phase and 
amplitude of the chrominance signal on polar co- 
ordinates. To help identify these coordinates, the 
graticule has points corresponding to the proper 
phase and amplitude of the primary and comple- 
mentary colors: R (Red), B (Blue), G (Green), Cy 
(Cyan), Y_ (Yellow), and Mc (Magenta). 


Any errors in the color encoding, video-tape re- 
cording, or transmission processes that change 
these phase and/or amplitude relationships cause 
color errors in the television picture. Polar coordi- 
nate displays, such as those obtained on the 
520A, 521A, and 522A CRT, have proven to be 
the best method for displaying these errors. 


The polar display permits measurement of hue in 
terms of relative phase of the chrominance signal 
with respect to the color burst. Amplitude is ex- 
pressed in terms of the displacement from center 
(radial length) toward the color point which corre- 
sponds to 75% (or 100%) amplitude of the partic- 
ular color being measured. 


The outer boxes around the color points corre- 
spond to phase and amplitude error limits (+ 10°, 
+ 20%). For the 520A (NTSC) the inner boxes in- 
dicate +2.5° and 2.5 IRE units, and correspond 
to phase and amplitude error limits per EIA speci- 
fication RS-189, amended for 7.5% setup. For the 
521A (PAL) and 522A (PAL-M), the inner boxes 
indicate +3° phase angle and +5% amplitude. 
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An internally generated test circle, used with the 
vector graticule, verifies Quadrature accuracy, 
horizontal to vertical gain balance, and gain cali- 
bration for chrominance signal amplitude mea- 
surements. Two methods of measuring phase 
shifts are provided. You can accurately read large 
phase shifts from the parallax-free vector grati- 
cule. A precision calibrated phase shifter with a 
range of 30°, spread over 30 inches of dial 
length, is provided for measuring small phase 
shifts. 


Dual Vector Display 

In dual-channel operation, successive samples of 
channels A and B are displayed on a time-shared 
basis. The switching rate is locked to horizontal 
sync, and switching transients are blanked. You 
can conveniently compare input/output signals 
from video equipment on Channel A or B for 
phase and/or amplitude distortion. 


The subcarrier processing channel contains two 
uncalibrated 0° to 360° phase-shifters and one 
30° calibrated phase shifter. While viewing Chan- 
nel A or B, you can switch either of the uncali- 
brated phase-shifters, AO or BO into the subcarrier 
processing channel. Each phase shifter locks to 
its respective channel when A and B channels are 
time-shared, permitting independent phase con- 
trol of the Channel A and B displays. Unequal 
signal paths causing phase shifts are easily can- 
celled, leaving only phase and amplitude distor- 
tion caused by equipment deficiencies. 


Video cable lengths may be accurately matched 
for time delay at color subcarrier frequency to 
less than 0.5° phase difference. 


You can make accurate amplitude measurements 
of chrominance and luminance from the CRT dis- 
play. Use the internal one volt luminance ampli- 
tude calibration test signal to check the gain ac- 
curacy of Channel A and B amplifiers and the 
luminance channel. 


Time Base Displays 

The linear time base operates at the line rate. Col- 
or signals may be demodulated along any de- 
sired axis, |, Q, and R-Y (for NTSC), and U, and V 
(for PAL and PAL-M), and displayed at the line 
rate on a linear time base. 


Luminance-Color Separation 

A luminance channel permits the separation and 
display of the luminance (Y) component from the 
composite color signal. You can also combine the 
Y component with the output of the chrominance 
demodulators for R, G, and B displays at a line 
rate. Amplitude measurements of color signal 
components can be made with an accuracy of 
3%. 


Vertical Interval Test Signal Observation 

You can display VITS (Vertical Interval Test Sig- 
nals) from front-panel selected lines of either field 
1 or 2 on the 520A Vectorscope. For the 521A 
(PAL) and the 522A (PAL-M), you can display ITS 
from either fields 1 and 3 or fields 2 and 4. 


Differential Gain and Differential Phase 
Measurements 

The two main chrominance signal distortions — 
differential gain and differential phase — can be 
measured on the 520A (NTSC), 521A (PAL), and 
522A (PAL-M) Vectorscopes. Differential gain 
(Figure 1) is a change in color subcarrier ampli- 
tude as a function of luminance level. In the repro- 
duced color picture, saturation will be distorted in 
the areas between the light and dark portions of 
the scene. The 520A, 521A, and 522A permit dif- 
ferential gain measurements with accuracy to 
better than 1%. 


Differential phase (Figure 2) is a phase modula- 
tion of the chrominance signal caused by 
changes in the luminance signal level. The hue 
will vary with scene brightness in the reproduced 
color picture. Differential gain and differential 
phase occur separately or together. You can read 
differential phase errors from the precision call- 
brated phase shift control or directly from the dif- 
ferential phase markings on the graticule. 


SET VECTOR 
TO CIRCLE 





Figure 1. Differential Gain display from the 520A. Luminance is 
on in lower trace. On upper trace, luminance is off. Minor divi- 
sions of graticule indicate 1% differential gain. Double 
exposure. 


CALIBRATED 


CALIBRATED 
PHASE 





Figure 2. Differential Phase presentation from the 520A using a 
modulated staircase signal. Trace overlay technique provides 
excellent resolution for measuring small phase changes. The 
differential phase error from the reference point in top photo 
(first step of staircase signal overlayed) to point of measure in 
bottom photo (sixth step overlayed) is 1.2°. 


CHARACTERISTICS 


Graticule — Two separate graticules provide reference for 
vector and line sweep displays. The parallax-free vector grati- 
cule, or the luminance graticule, is automatically selected and 
edge-lighted concurrent with operating mode selection. 
Z-Axis Input — The Z-Axis Input connector accepts external 
trace-brightening pulses for intensifying a portion of the display 
during the time of interest. 

Video Inputs — Dual BNC input connectors for each channel 
permit 75 2 loop-through operation with a return loss >46 dB 
to 5 MHz (exceeds CCIR recommendation 567, Part D and 
D.2). Amplitude range is 0.7 V to 1.4 V Video (sync tip to peak 
white). 


AC POWER 
Mains Voltage Range — 90 V ac to 136 V ac or 180 V ac to 
272 V ac. 
Mains Frequency — 47 Hz to 63 Hz. 





As displayed on 520A 
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Figure 4 
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Figure 6 


75% amplitude Color Bar Signal displayed on the line sweep graticule. Pushbuttons select line-sweep displays of luminance 
(Figure 3), decoded Red (Figure 4), decoded Green (Figure 5), and decoded Blue (Figure 6). 


Power Consumption — 95 W maximum at 115 V ac/60 Hz. 
(Rear panel selector provides rapid accommodation to six line- 
voltage ranges. Factory set at 115 V ac for the 520A and 522A 
and 230 V ac for the 521A.) 


ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature Range — 0°C to +50°C ambient. 


MECHANICAL CHARACTERISTICS 
The vectorscopes are available in two mechanical configura- 
tions, a cabinet model and a rackmount model. These versions 
are electrically identical. The rackmount models fit in a 19 in 
rack and are provided with slide-out assemblies for convenient 
access to internal components. 


PHYSICAL CHARACTERISTICS 


16.9 483 
178 7.0 178 
19.2 





Dimensions Rackmount 






















Width 
Height 
Depth 









Weights 







Net 
Shipping = 





61.0 


INCLUDED ACCESSORIES 
Smoke-gray filter, installed (378-0581-00); Rackmount: same 
as Cabinet but includes rackmounting hardware, and slide-out 
assembly (351-0195-01); manual. 





ORDERING INFORMATION 

520A NTSC Vectorscope (Cabinet) .... $7,750 
R520A NTSC Vectorscope 

CFREITICATE): nccnsecusenesnnsannsessnnseunneneaene $7,750 
521A PAL Vectorscope (Cabinet) ....... $8,050 
R521A PAL Vectorscope (Rackmount) . $8,050 
522A PAL-M Vectorscope (Cabinet) ... $8,670 
R522A PAL-M Vectorscope 

(FRECHITIOUPE): cuvoruceosennsverssasyeusscosanenneceess $8,670 


OPTIONAL ACCESSORIES 

75 Q Voltage Step-Up Termination — When used with a Tek- 
tronix vectorscope, the 75 2 Voltage Step-up Termination pro- 
vides an X5 increase in chrominance amplitude and lets you 
make more accurate Differential Gain and Differential Phase 
measurements. Input impedance to the termination is a con- 
stant 75 2. Use of the termination requires a source of external 
sync to the vectorscope. 

Voltage Step-up Termination — For use with 520A (NTSC), 


522A (PAL-M) Vectorscopes. Order 011-0100-01 ............ $74 
Voltage Step-up Termination — For use with the 521A Vec- 
torscope. Order 011-0109-00 ........sccccccssneesssssenseecseeeneees $100 


Single Sideband Chroma Amplitude Corrector — Designed 
for use with a Tektronix vectorscope in transmitter applications 
where a vestigial sideband signal is being demodulated with a 
detecting diode. The corrector provides an X2 increase in chro- 
minance amplitude and passes luminance components with lit- 
tle or no attenuation. Input impedance is 75 0. 

Chroma Amplitude Corrector — For use with 520A (NTSC), 


522A (PAL-M) Vectorscopes. Order 011-0107-01 ............ $84 
Chroma Amplitude Corrector — For use with 521A Vectors- 
cope 

OPS OF TOU DBO srsiissncsessissincsscccsiacganiacecicasticiencsticcneses $111 


Recommended Camera — For display photographs: C-59AP 
with adaptor 016-0295-01. See camera section of this catalog 
for information. 

R520A Cradie Assembly — For mounting the 520A in a 
WECO backless rack. Order 426-0667-00 ............ccc0000000- $40 
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650HR High Resolution Color Monitor 


The Tektronix 650HR Series color picture monitors 
are designed for exacting applications where pic- 
ture quality and signal quality analysis are particu- 
larly important. The 650HR uses a Trinitron 
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CRT with resolution capabilities which exceed the 
performance of encoded television signals. The 
decoders have sufficient chroma channel band- 
width to pass all of the information in standard 
signals. 


The unique blue only mode feeds the decoded 
blue video signal to the red, green, and blue 
channels simultaneously. This produces a mono- 
chrome display with a high subjective sensitivity 
to chroma noise, allowing better analysis of video 
quality. 


The chrominance channel may be manually 
switched to either the monochrome or color 
modes, or activated automatically by the pres- 
ence of burst 


Circuits in the Tektronix 650HR Series are de- 
signed for color stability and consistency. Out- 
puts are provided from the precision decoders 
and may be used to drive an X-Y monitor for a 
vector display. The regulated EHT supply is not 
affected by extreme changes in APL even when 
calibrated brightness, at peak white, is set at 
30 fL. Raster size is held within 1%, while excel- 
lent clamping maintains a stable black level with a 
0% to 100% range of APL. 


In 650HR Series color monitors, you can shift the 
picture either horizontally or vertically, or both 
(pulse cross). This lets you monitor sync, burst, 
blanking, vertical interval test, and reference sig- 
nals. When the monitor is operating in any of 
these display modes, brightness is automatically 
advanced to permit observation of the sync 
pulses and burst. Expansion of the vertical scan 
is provided in the pulse cross and vertical delay 
modes, sO you Can view individual lines in the 
vertical blanking inteval 
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The 650HR Series monitors can be used in rack 
installations or separately in their own cabinets 
They are compact, requiring only 276 mm (10.5 in) 
vertically. Versions are available for NTSC and 
PAL systems. Dual standard and RGB input ver- 
sions are also available. 
CHARACTERISTICS 

input Signal Level — 0.5 V p-p minimum composite video 2 V 
p-p maximum. (Exceeds CCIR recommendations 567, Part D 
and D.2.) 

impedance — Unterminated: High Z bridging inputs loop- 
through compensated for 75 2 (not internally terminated). Re- 


turn Loss: =46 dB to 5 MHz, power on or off, input in use or 
not. 
Maximum Safe Input — Exceeds CCIR Recommendation 


451-2 (+5 V peak). 

Hum Rejection — Hum is =50 dB down when 4 V maximum 
RMS common mode mains hum signal is applied to the monitor 
in floating ground mode. 

NTSC Luminance Channel — Bandwidth (notch filter re- 
moved) =6 MHz. Subcarrier notch filter automatically removed 
when burst is not present and Mode switch is in Auto position 
Subcarrier notch filter removed when Mode switch is in Mono- 
chrome position. Dc Restoration back porch type; not affected 
by burst. Mains hum reduction due to dc restorer is <6 dB. 
Amplitude Linearity: Within 2%. 

NTSC Chrominance Channel — Demodulation Axis: R-Y, 
B-Y. Bandpass: 1.3 MHz equiband. Gain Range: Preset at 
0 dB; adjustable from —6 dB to +10 dB. 

PAL Luminance Channel — Bandwidth (notch filter removed) 
=6 MHz. Subcarrier notch filter can be removed by changing 
internal jumper. Subcarrier notch filter normally left in circuit. 
PAL Chrominance Channel — Demodulation Axis: U, V. 
Bandpass: = 1.2 MHz. Gain Range: Preset at 0 dB; adjustable 
from —6 dB to +10 dB. 

Residual Subcarrier Detection (On Applied Signal) — Color 
of displayed picture will shift due to any residual subcarrier. 
This feature can be inhibited by a jumper on the decoder board. 
Chrominance/Luminance — Time Error: <30ns. Gain 
Error: <3%. 
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POWER INPUT 


TALLY LIGHT 
24 VOLTS 


Rear Panel 


Delay — Red to green to blue <50 ns. 


Subcarrier Regeneration — Phase Error: Within 1° with input 
burst variation of +10 Hz from subcarrier nominal burst fre- 
quency. With Temperature Variation: Within 5° with ambient 
temperature variation from 0°C to +50°C; with 1° for any 
+ 10°C increment within the range 0°C to + 50°C. With Input 
Signal Variation: Within 1° with input signal variations of 
+3 dB from 1.0 V, within 3° with variation of burst/sync ratio 
of —6dB to +10dB. Breezeway Stability: <0.2° for burst 
timing errors including burst width variance (8 to 11 cycles), 
and breezeway variance + 0.28 us. Phase Error Due to Noise: 
Within 1° with RMS white noise at —24 dB (0dB = 700 mV 
RMS). 


PICTURE 
Height — 184 mm (7.2 in). 
Width — 244 mm (9.6 in). 
= 20% reduction in both height and width. 
Aspect Ratio — 4:3. 


Underscan — 


Deflection Linearity — Vertical and Horizontal: 1% of picture 
height within a central area bounded by a circle whose diame- 
ter equals picture height, + 2% of picture height outside of cen- 
tral area. 


Convergence Error — <1 mm within the central area. Outside 
of the central area, color separation (misconvergence) is 
<2 mm. 


Unblanking — All active picture elements are displayed. (Hori- 
zontal retrace is accomplished within 10 us.) 


Color Temperature — 6500°k. Easily adjustable to other 
standards. 


Calibrated Contrast — 30 fL at peak white of standard 1 V 
signal. 


Calibrated Brightness — Displayed black may be preset to a 
level appropriate for ambient conditions. 


EHT (Extremely High Tension) — 19 kV nominal, regulated. 
Load variations cause <1% picture size variation. Monitor 
complies, as of date of manufacture, with applicable DHHS 
standards under Radiation Control for Health and Safety Act of 
1968. 


Kinescope Protection — Failure of horizontal or vertical scan- 
ning shuts off the EHT. Failure of HV Regulator circuit does not 
cause EHT to soar excessively. EHT supply is current limited. 


Heater Voltage — Regulated dc. 


@ 








SYNC and TIMING 
Signal Range — Composite sync 0.5 V p-p to 8 V p-p or com- 
posite video 0.5 V p-p to 2 V p-p. 


impedance — Unterminated: High Z bridging inputs loop- 
through compensated for 75 {) (not internally terminated). Ter- 
minated: 75 2. Return Loss: =46 dB to 5 MHz with respect to 
762. 


Synchronization — Stable subcarrier regeneration, limited by 
line sync performance. Line sync white noise immunity is 
20 dB. Field sync white noise immunity is 20 dB. Field sync 
stable with tilt equal to 100% of sync amplitude in vertical 
blanking. Stable with 20 IRE mains hum. 


AFC (Two Loop AFC Type) — Phase Corrector: Corrects for 
phase errors due to side pincushion correction and other ef- 
fects within the monitor. Slow AFC: Displays timing errors of 
incoming sync, particularly, 60 Hz or 240 Hz timing errors. 
Bandwidth is ~25 Hz. Fast AFC: Largely corrects for incoming 
sync errors, =2 kHz bandwidth. 

Scan Delay — Horizontal Delay: =~ '/s line; displays burst. Ver- 
tical Delay: Displays the vertical blanking interval of the input 
signal expanded ~2.5 times unless underscan is activated. If 
the underscan button is depressed, vertical expand is inhibited. 


AC POWER 
Mains Voltage Range — 115 V: Within 10% (104 V ac to 
126 V ac). 230 V: Within 10% (207 V ac to 250 V ac maxi- 
mum). 650HR, 650HR-1 are factory set for 115 V. 651HR, 
651HR-1, 655HR, 652HR and 652HR-1 are factory set for 
230 V. 
Crest Factor — >1.3. 
Mains Current — 1.5A RMS maximum at 115 V, 60 Hz. 
0.75 A maximum at 230 V, 50 Hz. Current is substantially high- 
er during degaussing. 
Degaussing Surge Current — 5 A RMS. 


Power Consumption — 150 W maximum, 110 W typical. 
Mains Frequency — 48 Hz to 66 Hz. 
ENVIRONMENTAL CHARACTERISTICS 


Temperature Range — Operating: 0°C to +50°C. Nonoper- 
ating: —40°C to +65°C. 


Altitude Range — Operating: to 4.5 km (15,000 ft). Nonoper- 
ating: to 15 km (50,000 ft). 


Shock — To 30 g's, '/2 sine, 11 ms duration. 


PHYSICAL CHARACTERISTICS 






Dimensions Rackmount 

in 
Width 16.8 19.0 
Height 279 11.0 10.5 
Depth 419 16.5 464"! 18.3*' 
Weights | tb | kg | 
Net 22.7 50.0 23.5 52.0 
Domestic 28.5 65.0 30.4 67.0 
Shipping 


Export Shipping | 36.3 80.0 37.2 | 82.0 


*! With handles 





ORDERING INFORMATION 


All 650HR Monitors are shipped with rackmounting hardware. 
Cabinet version hardware is also included. 














MODEL 
NUMBER 


650HR $5,760 
650HR-1 $5,970 
651HR $6,010 
651HR-1 $6,250 
652HR $6,430 
652HR-1 $6,660 
655HR 


655HR-1 


For Vector Display with NTSC, PAL or NTSC 
+ PAL Monitors Order Type 1424 Display Unit ........ $1,995 
SS 
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653HR Color Picture Monitor 
653HR 


Color Sequencing from Field Identification 
Signals or Line Burst 





Precision Decoding Allows Use of R-Y, B-Y 
Outputs for Vector Display Measurements 


RGB Inputs with Vector Display Outputs 
(Optional) 


PAL/SECAM Version Available (656HR) with 
Front Panel Control of Decoding Standard 


Variable Aperture Correction 

Vertical and Horizontal Delay Display Modes 
Reduced Chrominance Line Crawl 

Indicates Color Sequence Error 


Rapid Retrace — Entire Picture Area is Dis- 
played in Reduced Scan 


Two Switchable Inputs Isolated From 


Ground for Hum Rejection 
a 


Tektronix SECAM color picture monitors are iden- 
tical to the 650HR Series except they are special- 
ly designed for use on SECAM systems. They are 
available in versions for SECAM (653HR), SECAM 
+ RGB (653HR-1), SECAM/PAL (656HR) and 
SECAM/PAL + RGB (656HR-1). 


All monitors provide unique measurement possi- 
bilities and are designed for exacting applica- 
tions. For example, with an auxiliary vector dis- 
play, encoding tolerances (including white 
reference quality) are displayed for both 75% and 
25% amplitude color bars. You can observe en- 
coder-limiting action on field identification signals 
and encoder transient behavior. 


Color sequencing is front panel controlled by a 
three position mode switch. In the Field mode, 
field identification signals are used for color se- 
quencing and a color display is enabled by the 
presence of detectable field identification signals. 
In the Line mode, line burst determines color se- 
quence, and a color display is enabled whenever 
detectable SECAM subcarrier is present. Use of 
the Monochrome mode blanks the chrominance 
channel. 
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In the internally selectable Forced-Color mode, 
the very high limiting ratio of the chrominance 
channel lets you use the Tektronix 653HR Series 
monitors to search for very small amounts of 
crosstalk or other unwanted signals. By display- 
ing the chrominance portion of such signals on a 
brightened display, you can easily identify the 
source. 


Two PROMs (Programmable Read Only Memo- 
ries) are used in the Tektronix 653HR Series moni- 
tors for generating accurate timing signals. Their 
use eliminates the need for many internal adjust- 
ments and possible drift related to the timing of 
internal signals. One of these PROMs is pro- 
grammed with information corresponding to the 
lines containing subcarrier (including field identifi- 
cation lines) in 625/50 SECAM systems. The moni- 
tor then serves as a check on improper additions 
or deletions of lines that might possibly occur in 
improperly adjusted VTRs, processing amplifiers, 
and switchers. 


Chrominance line crawl is greatly reduced by us- 
ing separate acoustical delay lines; one for D'R 
and one for D'B. With front panel controls, you 
can turn off luminance or chrominance, and ex- 
amine each one separately. Brightness is auto- 
matically advanced for easier viewing when lumi- 
nance is turned off for examination of 
chrominance. For purity checks, you can set up 
the equivalent of a flat field display by switching 
luminance off in a monochrome mode (chromi- 
nance off). 


The monitor's chroma control has two operating 
modes. When the control is in, the chrominance is 
independent of subcarrier amplitude. When the 
control is out, the chrominance is proportional to 
subcarrier amplitude. In the first mode, the satura- 
tion will vary with incoming video level. In the lat- 
ter mode, correct saturation will be maintained for 
varying signal levels. In either mode, both a pre- 
set (detent) position and a variable range are 
available. Switching between the two modes in 
the preset position provides an indication of ab- 
normal chrominance or luminance amplitude. 


CHARACTERISTICS 
SECAM PERFORMANCE-LUMINANCE CHANNEL 
Bandpass Without Chrominance Trap — (Aperture Corrector 
set for 0 dB). Amplitude: +0.5 dB to 5 MHz. Aperture Correc- 
tor Maximum Range: 8 dB; doubled peaked at 2.5 MHz and 
7 MHz; <3 dB between 4.0 MHz and 5 MHz. 


Chrominance Filter — Subcarrier Rejection: >25 dB at 4.250 
and 4.406 MHz, <—14dB at 5.5 MHz. NOTE: The chromi- 
nance filter is removed from the luminance channel whenever 
the display is monochrome. 


Pulse Distortion — <1% tilt on 50 Hz squarewave. <0.5% tilt 
on 15 kHz squarewave. 


Dc Restoration — Back porch type, not affected by burst. 
Mains hum reduction due to dc restorer is <6 dB. 


Amplitude Linearity — Within 2%. 


Luminance Off Facility — Displays chrominance only and 
automatically advances brightness. 


SECAM PERFORMANCE-CHROMINANCE CHANNEL 


High Frequency De-emphasis — Matching to Encoder High 
Frequency Pre-emphasis: Error <0.5 dB over the range 
3.9 MHz to 4.75 MHz; <3 dB at 2.85. 


Drift (Center Frequency) — Within + 20 kHz. 
Luminance Rejection — > 46 dB at 15 kHz. 
Limiting Ratio — >60 dB. 

Ultrasonic Delay Line Error — <30 ns. 


Crosstalk at Input to Discriminators — Between Direct and 
Delayed Chrominance Signals: Alternate line crawl on display 
is minimized through the use of separate delay lines for the D'R 
and D'B chrominance signals. 


Discriminator Linearity — Overall: Within + 1%. Incremental: 
Within 1%. 


Demodulator Center Frequency — Clamped to crystal refer- 
ence stabilized within + 0.250 kHz. 


Chrominance Sequence and Color Enable — Chrominance 
sequence and enable are statistically averaged with hysteresis 
for best performance under poor signal-to-noise conditions. 
Field Mode: Based upon field identification signals. Chromi- 
nance Amplitude: Disable when chrominance is more than 
12 dB low, may be internally selected. Line Mode: normally 
based upon line burst with no chrominance amplitude disable. 
An internal jumper provides chrominance amplitude disable if 
required. 

Chrominance Unblanking — Programmed internally accord- 
ing to 625 line 50 Hz SECAM standards. Field identification 
signals are displayed in vertical scan delay modes. 


Saturation — Selectable to treat subcarrier as FM signal or to 
vary the saturation with incoming chrominance level. Indepen- 
dent of Subcarrier Amplitude: Gain Error <3%. Dependent on 
Subcarrier Amplitude: Tracking error <5% for signals within 
+3 dB to —6 dB of normal amplitude. Chroma Control Sepa- 
rately Adjustable: +6 dB. 


Cross Talk — Between R-Y and B-Y >40 dB attenuation. 


Chrominance/Luminance Time Error — <60 ns with proper- 
ly adjusted bell filter and low frequency de-emphasis. 


Sequence Error Indicator — When the front panel red light 
indicates that the incoming SECAM signal has a chrominance 
sequence opposite to that indicated by an externally applied 
7.8 kHz signal. Also when the monitor is used in the Line mode 
the light will indicate when the field identification signals are 
reversed with respect to the Chrominance Sequence present 
during the active picture. 


VECTORSCOPE OUTPUTS 
Calibrated Modes (Dots in Boxes) — Selected by front-panel 
control for either 75% color bars or 25% color bars (SGECAM 
and RGB only). Vector locations are within +2% of vector 
magnitude. 
Vectorscope Drive Capability — Suitable to drive 10 ft of 
75 2 coaxial cable (unterminated) to X-Y display. 
Required X-Y Display Deflection Sensitivity — 0.05 V/cm on 
both X and Y axis. 
Required X-Y Display Input Resistance — > 100 k(). 
RGB Vector Display — R, G, and B input signals are matrixed 
to form R-Y and B-Y signals which are switched to the rear- 
panel vector output connectors when the RGB inputs are 
selected. 


RGB Matrix Error — R-Y and B-Y relative output signal ampii- 
tudes are within + 2% of desired values when equal R, G, and 
B signals are supplied. 


RGB Centering — Black level is clamped to within +9 mV 
which corresponds to +1 mm in the 75% vector display. 


Other Inputs and Outputs — 7.8 kHz input, 7.8 kHz output, 
and field 1 pulse output. 


PHYSICAL CHARACTERISTICS 
Same as 650HR on previous page. 
See Se he eas ea ee een y aoe nee ee 


ORDERING INFORMATION 


653HR SECAM Monitor ........seseeees $7,040 
653HR-1 SECAM + RGB .......eseseeees $7,280 
656HR SECAM + PAL ........ iatinnaianieain $7,515 
656HR-1 SECAM + PAL + RGB....... $7,740 
Option 01 — MiniQuick CONMNMECHOSIS .........cccccceseeeseeeees +$200 


The 690SR is designed to meet critical needs for 
image evaluation and video signal quality control 
in television, high definition television, and com- 
puter imaging environments. The standard high 
resolution delta gun, dot-shadowmask CRT and 
precise, stable video processing circuits provide 
faithful rendition of picture details and ease of 
closeup viewing. Optional medium resolution 
CRTs provide more uniform screen appearance 
and tightly controlled phosphor colorimetry for 
those applications where greater viewing dis- 
tance or signal limitations ease the requirement 
for the highest resolution display. A high resolu- 
tion, long persistence phosphor CRT is also avail- 
able if needed for flicker reduction in interlaced 
systems. 


With any of these four CRTs, Tektronix’ unique 
color convergence system provides accurate col- 
or registration over the entire screen (less than 
0.5mm maximum error, equivalent to less than 
0.18% of picture height) so that fine details can 
be observed anywhere in the picture. Stabilization 
of the operating point of each gun in the CRT 
compensates for tube aging and helps to main- 
tain accurate long term color balance without 
frequent maintenance. 


A logical and noninteractive set of convergence 
controls makes reconvergence a quick and 
Straight forward task. All controls are identified by 
color-coded patterns and produce a comfortable 
up-down or right-left motion on the screen with 
negligible interaction. Several function switches 
are also located within the front drawer in the 
television models (Options 02, and 11). In general, 
these switches permit the 690SR to be used 
either as an accurate picture/signal monitor to 
display faults if they are present, or as a high 
Quality picture display monitor that provides a 
clean picture even in the presence of signal 
defects. 


Front panel controls have detent positions so that 
the monitor may be returned to its preset condi- 
tion quickly and accurately. Adjustments for the 
preset positions of front panel controls are locat- 
ed within the lockable front drawer together with 
virtually all other adjustments needed for routine 
setup. 


Picture size can be adjusted from overscan to 
underscan without significant loss in convergence 
or linearity. This feature makes it possible to 
conduct experiments at various image sizes and 
aspect ratios or to set the monitor for different 
system characteristics by readjusting the size 
and position controls. 


There are three versions of the 690SR monitor 
mainframe which differ in scanning capability. 
The standard (nonoption) 690SR is designed for 
operation with conventional broadcast television 
formats with horizontal scan frequencies near 
15.7 kHz. The Option 48 mainframe can be cali- 
brated at the factory for operation at any horizon- 
tal scan frequency in the range of 15.7 kHz to 
37.4 kHz. The Option 40 mainframe can be 
calibrated to any rate within the range and also is 
guaranteed to meet all specs after field 
recalibration at a different rate. 





White balance is adjustable to standard D6500 or 
to other desired standards using controls located 
in the front drawer. A Setup switch allows the 
raster height to be reduced to facilitate low-level- 
light adjustments. Additional features in the televi- 
sion models include horizontal and vertical scan 
delays, and pulse cross. The CRT is automatically 
brightened in these modes to facilitate evaluation 
of blanking interval detail. 


The 690SR mainframe is essentially an RGB 
monitor. The signal conditioning and/or decoding 
functions are performed in plug-in modular units. 
The 69M41 provides RGB input, with provision for 
external sync. The 69M01 is an NTSC decoder 
with a one line comb, and the 69M10 decodes 
PAL signals. The front control panel for each of 
these interface modules is also modular and is 
fitted into the control drawer of the mainframe. (A 
blank panel is provided with the 69M41 since no 
controls are needed for the RGB interface.) 


All 690SR color monitors are fully enclosed and 
may be mounted in a standard relay rack. The 
690SR complies with UL478 and UL1244, CSA 
Bulletin 556B, IEC348, and IEC435. The 690SR 
also complies, as of date of manufacture, with 
applicable DHHS standards under Radiation Con- 
trol for Health and Safety Act of 1968 and with 
FCC/CBEMA standards for electromagnetic-inter- 
face control. 


Various combinations of interface, CRT, and scan 
capability are orderable. The following “system” 
options allow convenient specification of com- 
mon configurations. 
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690SR OPTION 02 
The 690SR Option 02 is a NTSC color monitor 


system that consists of a comb/notch 
filter/decoder module (69MO1 Comb Decoder) 
installed in a 690SR Mainframe. 


690SR OPTION 11 
The 690SR Option 11 is a PAL color monitor 
system that consists of a notch filter/decoder 
module (69M10 PAL Decoder) installed in a 
690SR Option 27 Mainframe. The picture tube has 
controlled phosphor chromaticity values in accor- 
dance with EBU recommendations 


690SR OPTION 42 

The 690SR Option 42 is a RGB color monitor 
system which is suitable for television and non- 
television color graphics or imaging applications. 
This system consists of a RGB module (69M41 
RGB/Comp Sync Interface) installed in a 690SR 
Option 40 mainframe. Flexible scan rate circuitry 
allows the system to be calibrated for a horizontal 
scan rate from 15 kHz to 37.5 kHz and be used 
with either interlaced or noninterlaced fields. (The 
Option 42 is factory-calibrated to operate at a 
horizontal scan rate of 31.5 KHz.) With these scan 
rates, the monitor displays from 240 to 600+ 
lines, noninterlaced at a 60 Hz frame rate; or from 
480 to 1200+ lines, 2:1 interlaced at a 30 Hz 
frame rate. 


TV INTERFACE CHARACTERISTICS 
(Option 02, 69M01; Option 11, 69M10 as noted.) 


VIDEO INPUT 
Amplitude — 0.5 V to 2.0 V p-p composite video. 
Connector Type — BNC. 
Return Loss — 46 dB minimum to 5 MHz loop-through com- 
pensated for 75 {2 (not internally terminated). 
Common-Mode Hum Rejection — 50 dB minimum (with 4 V 
RMS mains hum applied to the shield and center conductor). 


LUMINANCE CHANNEL 
Amplitude Linearity — Within 2%. 
Bandwidth — (Measured with aperture corrector off). 
Option 02: 15 kHz to 10 MHz (with the chrominance filter 
removed). 
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Option 11: Flat within +1dB from 15 kHz to 8 MHz and 
+ 1.5 dB from 8 MHz to 12 MHz with the response at 15 kHz 
as the reference. 

Note: The chrominance filter is automatically removed when 
Mode switch is in Auto position and burst is not present 
or when Mode switch is in Manual and Color Mono- 
chrome switch is in Monochrome. 

Aperture Corrector Range — ~=60dB boost available at 

3.5 MHz or 7 MHz depending upon an internal jumper position. 


Chrominance Rejection — > 20 dB at fsc. 


Dc Restoration — Back porch negligibly affected by normal 
burst amplitudes. 


CHROMINANCE CHANNEL 
Demodulation Axis 
Option 02 (NTSC): R-Y, B-Y. 
Option 11 (PAL): V and U. 
Bandwidth 
Option 02 (NTSC Comb): 3 dB down at 0.6 MHz and 10dB 
down at 1.0 MHz. 
Option 11 (PAL): Simple Decoding is + 1.3 MHz from fsc to 
—3 dB response; Deluxe Decoding is +0.8 MHz from fsc to 
~3 dB response. 


Gain Range — —6 dB to +10 dB (preset at 0 dB). 
Chrominance/Luminance Timing Error — 50 ns maximum. 


Residual Subcarrier Detection — Three-position switch se- 
lects to display or not display color shift due to residual subcar- 
rier; the third switch position causes color to shift at a 2 Hz rate 
for enhanced visibility when residual subcarrier is present. 


Biue Only — Selectable from the front panel. (When activated, 
all three output amplifiers are driven with the blue signal result- 
ing in a monochrome display. This enhances noise visibility and 
is useful for checking and adjusting chroma and hue controls 
using SMPTE Bar test signals. 


Color Bar Decoding Error — + 3%. 

Display Modes 

Options 02 (NTSC): Auto, Color, and Monochrome. 

Option 11 (PAL): Auto, Color (PAL Deluxe and PAL simple), 
and Monochrome. 


SYNC AND TIMING 
Stable subcarrier regeneration limited by line-sync perfor- 
mance; field sync stable with tilt = to 100% of sync amplitude 
in vertical blanking; field stable with 20 IRE mains hum for Op- 
tion 02, and 143 mV of mains hum for Option 11. 


Modes — Internal or external sync, selectable from the front 
panel. 


Input — 0.5 V to 2 V p-p composite video or 0.2 V to 8 V p-p 
composite sync. 

Return Loss — 46 dB minimum to 5 MHz; Loop-through com- 
pensated for 75 { (not internally terminated). 

Line and Field Sync White Noise immunity — 26 dB. 
Horizontal Jitter — Typically 50 ns or less (Slow AFC Mode) 
with 1 RMS V of voltage mains hum, variable APL 10% to 
90%, and — 26 dB white noise. 

Vertical Jitter — 1 us p-p maximum; typically <100 ns. 

AFC — Switchable Slow/Fast; Slow AFC displays errors of 
incoming sync; Fast AFC largely corrects for incoming sync 
timing errors. 

Scan Delay — Horizontal Delay: ~one-third line time. Vertical 
Delay: ~one-half field time. Display is intensified in delayed 
scan modes to enhance blanking and sync details. 


Underscan — Switchable; factory-set to reduce size by 10%; 
adjustable range = 1% to 15%. 


RGB INTERFACE CHARACTERISTICS 
(690SR Option 42, 69M41) 
RGB VIDEO INPUTS 
Nominal Noncomposite Signal (External Sync Required) — 
0 V low light (black); 0.7 V high light for each RGB channel. 
Nominal Composite Signal (internal Sync) — 0 V low light 
(black); 0.7 V high light; —0.3 V sync. Sync may be present on 
each RGB channel, but internal sync is taken only from green 
channel. 
Maximum Allowable Signal Range — Equivalent to the nomi- 
nal levels +6 dB (0.5 to 2X nominal p-p signal levels). 
Connector Type (BNC) — Input Impedance: 752 + 1% loop 
through or switch selectable internal termination; >15 k22 
unterminated. 
Return Loss — 30 dB from 50 kHz to 25 MHz; 27 dB from 


25 MHz to 50 MHz. 
Ac Coupled — < 1% line-time tilt for a 64 us line. 


Back Porch Clamp Timing — Clamp is active from a minimum 
of 0.54 us to a maximum of 1.44 us after the trailing edge of 
sync; vertical serrations must be at least 1.44 us wide, if used. 


Pulse Response — (10% to 90%) <5.5 ns risetime or falitime. 
SYNC AND TIMING 
Input — Internal and external sync; jumper selectable. 


External Sync Operating Input Range — 100 mV to 8 V p-p 
adjustment range with composite sync applied to Comp Sync 
input connector. 400 mV to 8 V p-p adjustment range with 
composite video applied to Comp Sync input connector. 


Internal Sync Operating Input Range — 400 mV to 2 V p-p 
adjustment range with composite video applied to Green input 
connector. 


Connector Type (BNC) — Input Impedance: 75 {2 + 1% termi- 
nated loop through or switch selectable internal termination; 
> 15 2 unterminated. 


Return Loss — 30 dB from 50 kHz to 10 MHz. 
Coupling — Ac coupled and dc restored at sync tip. 
Sync Polarity — Jumper selectable. 


Horizontal Timing — RS-170, RS-330 or RS-343A sync; verti- 
cal serrated pulses and/or equalizers may be omitted; front 
porch not required (Block Sync). 


Horizontal Rates (AFC) — 15 kHz to 38 kHz. 
Random Sync Jitter (p-p) — <0.2% of horizontal period 
Lock-in Range — +500 Hz without adjustment. 


Horizontal Position Adjustment Range — > + 12% of hori- 
zontal period. 

Vertical Rates — 43 Hz to 90 Hz. 

Vertical Sync Pulse Required — >60 us; <240 us. 


Vertical Sync Random Jitter — 0.2 us p-p. 


TEK 








690 COLOR CRT SCREEN CHARACTERISTICS AND OPTIONS AVAILABLE : 
Screen Information 
a a 
X Y Xx 7 X Y 
| Nominal | 0.610 0.340 0.280 0.590 0.152 0.063 7 | | 
Product [031mm ———<_ 
Product good brightness 
Medium Persistance 
Option 25 | Nominal | 0.630 0.340 0.310 0.595 0.155 0.070 a aaa 
Display 43mm ma. 
Display and tight chromaticity tolerance 
(US) Medium Persistance 
Option 26 | Nominal 0.620 0.330 0.210 0.675 0.150 0.060 Optimized for computer displays with low 
i | Tolerance | +002 | #002 | #002 ee chinese than standard 
Display Sis en reoranee asia ti = Less brightness than standard product 
(Interlaced 0.6 ms (to 10%) Antiglare face plate 
i 0.640 0.330 0.290 0.600 0.150 0.060 _ — 
Option 27 ee we Opstiized fot good white fel ifort) 
(EBU) Medium Persistance a 


Note: X, Y values are based upon 1931 CIE system 


MAINFRAME CHARACTERISTICS 
PICTURE 

CRT Size — 19 in diagonal (nominal). 
Height — 279 mm (11 in). 
Width — 373 mm (14.7 in). 
Aspect Ratio — 4:3. 
Phosphor Dot Triad Spacing — 0.31 mm (standard); (see 
CRT options for other triad spacing). 
Convergence Error — Maximum misconvergence 0.5mm 
anywhere on the screen. 
Geometric Distortion — +1% within a circle bounded by 
screen height; + 1.5% anywhere else. 
incremental Linearity Error — +1.8 mm (+0.07 in) over a 
nominal 25.4 mm (1 in) distance anywhere on the screen. 
White Colorimetry — Factory-adjusted to Standard D6500; 
may be adjusted to other standards. 
Contrast (Light Output) — 
Standard or Option 25 CRT: Highlight preset range 10 to 50 fL, 
maximum control range 6 to 62 fL. 
Option 11 or Option 27 CRT (EBU): Highlight preset range 9 to 
45 fL, maximum control range 5 to 55 fL. 
Option 26 CRT (Long Persistance): Highlight preset range 9 to 
23 fL, maximum control range 5 to 23 fL. 
Gamma — Determined by CRT (~2.3). 
CRT Protect — Failure of horizontal or vertical scan will turn 
off CRT high voltage supply. 
Blanking — Vertical: <600 us. Horizontal: <6.75 us. 


POWER REQUIREMENTS 
Input Voltage Ranges — 103 V ac to 127 V ac or 207 V acto 
250 V ac. 


Frequency Range — 48 Hz to 66 Hz. 





PHYSICAL CHARACTERISTICS 

Dimensions in 

Width 19.0 
Height 17.5 
Depth 22.8 
Weights = Ib 

Net 110 
Domestic Shipping 160 
Rackmounting Information — Rear surface of monitor 


559 mm (22 in) behind rackmounting surface, 690SR with inter- 
face module installed. 





ENVIRONMENTAL 
Operating Temperature — 0°C to +50°C. 
Nonoperating Temperature — —55°C to +75°C. 
Relative Humidity — Operating: To 90% at +30°C (derated 
by 0.75% for each degree above +30°C). Nonoperating: to 
90% at +60°C. 


Altitude — Operating: Sea level to 4500 m (15,000 ft). Nonop- 
erating: Sea level to 15 000 m (50,000 ft). 


INCLUDED ACCESSORIES 
8 ft power cord (161-0104-00); slide-out tracks 
w/mounting hardware (351-0395-00); two front drawer keys 
(214-3292-00); manual. 
(a 


ORDERING INFORMATION 
690SR Color Monitor, (High Resolution 


(0.31 mm Triad Pitch) CRT ..............+ $6,300 
Option 48 — Single Rate Calibration Capability ............... NC 
Option 40 — Multirate Calibration Capability ............. +$850 
Option 20 — Delete Rack Slides and Front Handles . —$150 
CRT OPTIONS 
Option 25 — Controlled Phosphor Colorimetry, 
Medium Resolution (0.43 mm Triad Pitch) CRT .......... —$250 
Option 26 — Long Persistence Phosphor, 
High Resolution (0.31 mm Triad Pitch) CRT... +$150 
Option 27 — EBU Phosphor Colorimetry, 
Medium Resolution (0.43 mm Triad Pitch) CRT .......... —$150 
INTERFACE MODULES 
69M01 NTSC Comb Decoder ......cccccececccescsecesesecesenenseeees $850 
a a a ee $850 
DOINGS FIGS ARSED mcs sinesecicinesesivensascsnnscceiconssesentinsconmier $510 
SYSTEM OPTIONS 
Option 02 — Standard Mainframe with 69M01 
CG sakectiiccsicnieiienimeennianenataamennemee +$765 
Option 11 — EBU CRT (Option 27) Mainframe 
SOETE TOUTr PENG isis Gites hina siiibaiaeipa anes +$650 
Option 42 — Multirate (Option 40) Mainframe 
PRET IIS 1 | WTI | 5s isissccccccscsccsvarsssstscsoncccsstsncosensnens +$1,360 


INTERNATIONAL POWER CORDS AND PLUG OPTIONS 
Option A1 — Universal European 220 V/16 A, 50 Hz 


Option A2 — UK 240 V/15 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 


Option A5 — Switzerland 250 V/10 A, 50 Hz 
0 SSS SS SS 


OPTIONAL ACCESSORIES 
Rigid Module Extender — For circuit modules. 
Order CSF AIOBB-OD  svsisscssccensssoscaccesccssessiuennccccnsccessssesensucsion $50 
Minimum Load Unit — For power supply. 
8 i 1 | ER Pe $175 
Flexible Extender — For interface modules/decoders. 
eo tL: | a ee $125 
Linearity Graticule — 11 x 15 lines. 
QHIGT GBF = 1OS6-0O  ssisisssccossccisininviccancansiancaserianiacesainasaven $150 
Linearity Graticule (NTSC) 14 x 17 lines. 
eo 8: ae ae $150 
Linearity Graticule (PAL) — 15 x 20 lines. 
Order 06 721056-GO scsncssccsisccnisssssirsemermmnmnnnanns $150 
See this color product in the reference section beginning on 


page 9. 
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TE TELEVISION 
PRODUCTS 


The following guide will help you select the proper NTSC generator to meet your needs. We recommend that you contact your nearest Tek sales engineer for 


further assistance. 


VIRS 


Full Field Color Bars 

EIA Color Bars 

SMPTE Color Bars 

Color Bars/Y Reference 
Color Bars/Red Reference 
Color Bars/Reverse 
Luminance Ramp 100 IRE 
Red Field 

Blue Field 

Green Field 

Modulated 5-Step Staircase 
Modulated 10-Step Staircase 
Modulated Ramp 100 IRE 
Modulated Ramp 80 IRE 
Modulated Pedestal 

NTC7 Combination 
Composite Test Signal NTC7 
FCC Composite 
Convergence Signal 

Black Burst 

Full/Reduced Amplitude Multiburst 
Frequency Sweep 

Sin? Pulse and Bar 

Sin? Pulse and Window 
Modulated Pulse and Modulated Bar 
Field Square Wave 

Noise Measuring Capability 
Flat Field/Variable Level 

APL Bounce (AC) 

APL Bounce (DC 

Test Signal/Variable APL 
Multipulse 70 IRE 

Multipulse 100 IRE 

Color Multipulse 

Sin X/X 

Special Multipulse 

MATRIX (PROGRAMMABLE) 
Digital Signal Generation 

Ext VIT Input 

Digital Input/Output 

RS232 Programmability 
RS170A Standard Output 


SELECTION 
GUIDE 


NTSC SIGNAL GENERATOR SELECTION GUIDE 


TSP1 
TSG7 TSG2 TSG3 TSG5 TSG6 SPG2 1470 


THRE 


m 


Four 


. 
* 
Ns 


A few signals may require reprogramming and some signals may not be available simultaneously. 


Test Signals: 

*! Window only. *6 Specify 147A Opt 01. 

*2 0,10,25,50,100 IRE *? High or Low 

*3 Reduced only. * Full-Field Signal. 

*4 As a line 19 signal on the ¢* Full-Field Signal, also available as VITS. 
Black Burst output. 

*5 90 IRE Ramp. 
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VITS 
ONLY 
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1410R Option 04 Test Signal Generator 


1410 NTSC/1411 PAL/1412 
PAL-M 


Five Test Signal Generators and One 
Switcher 


Conforms to EIA Standard RS-170A (1410) 





Sync to Subcarrier Phasing Maintained or 
Corrected 


Color Frame Reference Output 
Genlock to Composite Video 
Lock to External References 
Adjustable Blanking Widths 
Adjustable Sync Delays (H and V) 
Broadcast Quality 





The 1410 Series Sync and Test Signal Generators 
are precision generators for use in studios, re- 
mote vans, maintenance facilities and anywhere 
high quality sync or test signals are required. 


Three different models are available. The 1410 is 
for NTSC applications, the 1411 for PAL and the 
1412 is for PAL-M applications. 


Each 1410 Series generator includes a genlock 
sync pulse generator. Five different test signal 
generators (four for PAL-M) and one signal 
switcher are available for each color standard 
(NTSC, PAL, PAL-M). Any combination of up to 
five test signal generators and signal switchers 
can be installed in one mainframe. The following 
components are available for each color 
standard. 


1410 SERIES PRODUCTS 
Color Standard 


Description NTSC} PAL |PAL-M 
Mainframe 4410 [1411 1412 


Sync Pulse Generator SPG2 |SPG12 SPG22 
Color Bars Generator _|TSG7_[TSG11 |TSG21 
Convergence Generator {TSG2 

Linearity Generator TSG3_|TSG13 TSG23 
Pulse & Bar Generator TSG25 
Multiburst Generator tsa@6_{tsa16 {TsG26 


Signal Switcher TSP21 


The 1410 Series generators may be ordered with 
standard combinations of signal generators or 
they can be configured to your specific require- 
ment. A 1410 Series generator can be ordered 
with a minimal complement of signal generators 
now and others added later as your needs grow. 


1410 Series test signal generators begin on page 
190. If further assistance is needed contact your 
local Tektronix Television Sales Engineer. 


Unless otherwise indicated by a statement enclosed by paren- 
theses ( ), all information characteristics and descriptions of the 
1410 NTSC Series and its generators applies equally to equiv- 
alent mainframes or generators for the 1411 PAL and 1412 
PAL-M Series. Information in parentheses applies only to the 
specified series. 


SYNC PULSE GENERATORS 

The SPG2, SPG12 and SPG22 are high quality 
sync generators designed for use in systems 
where accuracy, stable SCH (sync-to-subcarrier) 
phasing capability, and lockup mode versatility 
are of prime importance. 


Two external synchronization modes, external ref- 
erence and genlock, are available. In the genlock 
mode, line field, subcarrier, and PAL pulse 
(SPG12, SPG22) timing are derived from the in- 
coming composite video signal. 


In the external reference mode, line, field, 
subcarrier, and PAL pulse timing is derived from 
individual reference signals applied to the 
generator. 


The SCH phasing can be set or maintained at any 
offset. This is made possible by locking the gen- 
erator color subcarrier to the reference color 
subcarrier and referencing generator-line and 
field-sync-signal timing to subcarrier rather than 
line and field sync on the incoming reference sig- 
nals. This feature is of value in editing and pro- 
gram assembly applications. A color frame identi- 
fication pulse output identifies field 1 of the color 
field sequence. Should the user desire, the SCH 
phasing feature of the sync pulse generator can 
be disabled with a front panel control. In this 
mode of operation the SCH phasing of the incom- 
ing signal is maintained by locking subcarrier to 
incoming burst or subcarrier, sync to incoming 
sync. 


SYNC AND TEST SIGNAL 
GENERATORS 


A slow genlock mode is provided for those appli- 
cations where fast-lock may upset the 
system.The slow-lock selector is located on the 
generator card sets. 


Genlock or external reference lock mode selec- 
tion may be remotely controlled. Remote manual 
phasing of the SPG12 or SPG22 signal to an ex- 
ternal source is possible in the internal mode. Ver- 
tical and/or horizontal timing are altered as in 
slow-lock operation. Front panel LED's are used 
to indicate generator lock status. 


Internal adjustments permit some variation of 
burst and blanking widths on the burst flag, comp 
blanking, and black burst outputs. These adjust- 
ments are preset to conform to recognized stan- 
dards. You can reduce wicths initially to allow for 
the widening that sometimes occurs when the 
video signal is processed. 


The subcarrier frequency accuracy is +1Hz 
when operated in the internal mode. An optional 
+ 10Hz oscillator (Option 10) is available for the 
1410. A black burst output independent of all oth- 
er outputs is provided. For NTSC systems, the 
VIRS (Vertical Interval Reference Signal) is factory 
programmed on line 19, Field 1 and 2 of the black 
burst when selected by a front panel switch on 
the SPG2. VIRS can be selected on line 18 if 
desired. 


- 


Oo SYNC GENERATOR 3 


SYNCHRONIZATION™ SUBCARRIER 


BLACK 
BURST 
SIGNAL 








The SPG2 Genlock sync generator. 
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TSG7 


NTSC — TEKTRONIX 


TSG7 Color Bars Generator 


TSG7/TSG11/TSG21 


Color Bars Generators 





Color Bars Signals 

SMPTE Color Bars (TSG7) 

EIA (TSG7) 

Fixed Full Field (TSG11/TSG21) 

Full Field with Switchable Components 
75% or 100% Amplitude 

Split Field/Y Reference 

Split Field/Red 


Split Field Bars/Bars Reversed 
a a 


The TSG7, TSG11 and TSG21 provide high-quali- 
ty full field and split field color bars for the 1410 
Series Signal Generators. The TSG7 operates in- 
dependently from any other test signal installed in 
the mainframe. Its output is available simulta- 
neously with all other test signal outputs. The 
composition of the signal can be altered by 
switching off Y, B-Y (U), R-Y (V), Burst, and Sync. 


You may also select fixed or alternating R-Y (V) 
subcarrier phase, bar amplitude, white reference, 
and setup level (or pedestal). 


The /Y REF switch selects a split field display of 
color bars in the same sequence as full field, fol- 
lowed by the luminance portion of the color bars 
for the remainder of the field. The split can be ‘2 
or %/4 field as selected by internal programming in 
the sync pulse generator. With this signal, you 
can check chrominance to luminance delay and 
picture monitor gray scale tracking while simulta- 
neously evaluating color performance. 


The /RED switch selects a split-field display of 
color bars, as in /Y REF, followed by red chromi- 
nance. (Same phase and amplitude, and at the 
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same luminance level as the red bar.) Use this 
signal for adjusting VTR playback controls. Head 
equalization errors and noise are easily spotted 
on a red field. Other bar colors can be chosen by 
internal programming. The signal is also remotely 
switchable to color bars/white. 


The /REVERSE switch selects a split field display 
of color bars as in /Y REF, followed by color bars 
in a reverse sequence. That is black, blue, red, 
magenta, green, cyan, yellow, white. This signal 
helps detect chrominance to luminance delay 
while viewing the kinescope of a color 
monitor/receiver. Reverse bars are also useful in 
detecting VTR velocity errors. 


The TSG/7 will produce color bars VIT on any VIT 
line desired. (VIT signals cannot be inserted on 
the program line. Use a 147A, 148, 148M, or 1910 
for insertion of VITS on a program line.) 


The SMPTE switch (TSG7) is used to select the 
alignment color bar test signal for television pic- 
ture monitors. This signal is generated in accor- 
dance with the format outlined in SMPTE Engi- 
neering Committee Recommendations, ECR 
1-1978. SMPTE bars provide an easy way to ob- 
jectively adjust picture monitor chroma, hue, and 
brightness. 





! oil — a. 
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SMPTE Color Bars 


CONVERGENCE 2 


VERTICAL POSITION 





HORIZONTAL POSITION 





cons 


CROSSHATCH 


VERTICAL LINES my 
HORIZONTAL LINES fics | 





TSG2 NTSC >) TEKTRONIX® 
TSG2 Convergence Generator 


TSG2/TSG12 


Convergence Test Signal Generators 





Dots and Crosshatch 

Dots Only 

Vertical Lines Only 
Horizontal Lines Only 
Vertical and Horizontal Lines 


Position Controls 
ee SE See 


The TSG2 and TSG12 provide high-quality con- 
vergence test signals for the 1410 Series signal 
generators. You can use them to determine pic- 
ture monitor or camera scanning linearity, aspect 
ratio, and geometric distortion. Signals for the 
TSG2 conform to IEEE Standard 202. 


Provision is made for on/off switching of the dots, 
vertical lines, and/or horizontal lines and for posi- 
tioning vertical and horizontal lines. The signal 
output is located on the rear panel of the main- 
frame in which the test signal generator is in- 
Stalled. The convergence signal output is avail- 
able simultaneously with all other test signal 
generator outputs. 
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FLAT 
FULL FIELD 
enh 


/ALT 
| UINEARITY 
(% APL IN RED) 


/ALT 90° SUBC 
90° SUBCARRIER 









OWE LEVEL & 


OW 

OFF ri) 
1sG3 ntsc @ 
TSG3 Linearity Signal Generator 


TSG3/TSG13/TSG23 
Linearity and Modulated Pedestal Test 
Generators 


TEKTRONIX® 





5 and 10 Step Staircase Signal 
Ramp Signal 
2 Modulation Amplitudes 


One or Three Level Modulated Pedestal 
Flat Field with 11 Fixed Levels 


Ac and Dc Bounce 
iS aS or SSS SSS SSS SS ee SS 


The TSG3, TSG13 and TSG23 provide high-quali- 
ty linearity and modulated pedestal test signals 
for the 1410 Series signal generators. 


Combine variable APL with either of these signals 
to measure nonlinear distortions. The generators 
operate independently of all other test signal gen- 
erators installed in the mainframe, while the rear 
panel output is available simultaneously with all 
other test signal generators’ outputs. 


You can select the 5 step and 10 step staircase 
signals and the ramp signal with or without 180° 
subcarrier modulation for NTSC, or U subcarrier 
modulation for PAL and PAL-M. The subcarrier 
amplitude is front panel selectable at 20 IRE or 
40 IRE on the TSG3, or at 140 mV and 280 mV on 
the TSG13 and TSG23. Applications include mea- 
suring differential phase and gain, dynamic gain, 
luminance linearity, and burse phase errors. 


With the TSG3, the flat field signal can be used 
on all active picture lines with levels set by the IRE 
Level control (% peak white on the TSG13, 
TSG23) or flat field on four lines can be alternated 
with one line of linearity or modulated pedestal. 
When using the alternate mode APL is controlled 
by the IRE level control (% peak white on the 
TSG13, TSG23). 


The ac Bounce position of the IRE level switch 
(TSG3) or the % peak white switch (TSG13, 23) 
provides a signal in which the active portion of 
each line (excluding sync) changes APL levels at 
a rate determined by the rate control (1 to 30 
second intervals). 


For the TSG3, amplitude of the bounce excur- 
sions is fixed at 0 to 100 IRE in flat field mode and 
10% to 90% APL in alternate modes. Blanking lev- 
el remains fixed at 0 V. To check ac coupled cir- 
cuitry use ac bounce. 


With the switch set to dc bounce, ac bounce oc- 
curs as described above. In addition, the entire 
signal changes dc level in the opposite direction 
at the same rate resulting in no change in aver- 
age dc level. Clamp circuits may be checked us- 
ing dc bounce 


TSG5/TSG15/TSG25 


Pulse and Bar Generators 





Pulse and Bar Overlay 

Full and Half Amplitude Pulse and Bar 
Field Squarewave and Window 
Modulated Pulse and Modulated Bar 


Front Panel Selection of 2T, T, and T/2 Pulse 
Width and Bar Risetime 





The TSG5, TSG15, and TSG25 are sin? pulse and 
bar television test signal generators designed for 
use with the 1410 Series signal generators. 
They're well suited for testing on equipment man- 
ufacturers’ production lines and for testing of 
television transmitters, Common carrier micro- 
wave and wire lines, and studio distribution sys- 
tems. Front panel controls provide most test sig- 
nal options, while internally selectable options 
provide additional versatility. 


The pulse and bar test signal consists of a sin? 
modulated pulse, a sin* pulse, and luminance bar. 
The pulse and bar overlay mode lets you conve- 
niently compare pulse to bar ratio without ma- 
nipulating waveform monitor controls. 


The inverted and noninverted 2T pulses may be 
overlaid to compare shape and HAD (half ampli- 
tude duration). This capability is particularly useful 
in detecting quadrature distortion which results 
from envelope detection of the RF modulated vid- 
eo signal. The pulse and bar test signal is also 
useful in measuring line time and short time 
distortions. 


For sin® pulse signals, three self-cancelling switch- 
es permit independent selection of pulse half am- 
plitude duration (2T, T, T/2) independent of bar 
risetime. In the bar mode, four self-cancelling 
switches permit selection of luminance bar 
risetime (2T, T, T/2) or modulated bar. 


Full or half amplitude pulse and bar test signals 
can be provided with or without pedestal or setup 
(the TSG15 and TSG25 do not offer setup capa- 
bility). For the TSGS, full amplitude is 100 IRE units 
with no setup. Half amplitude is 50 IRE with no 
setup. For the TSG15 and TSG25, full amplitude is 
100% (700 mV) with no setup. Half amplitude is 
50% (350 mV) with no setup. 


The luminance pulse, luminance bar, and lumi- 
nance components of the modulated pulse and 
modulated bar may be switched off to provide 
chrominance pulse and chrominance bar. The 
chrominance pulse and bar may be placed on a 
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PULSE & BAR 4) 


pm PULSE & BAR 


OVERLAY 





window 


FIELD 
$Q WAVE 


TSG5 NTSC yy 
TSGS5 Pulse and Bar Signal Generator 


BURST 








pedestal (50 IRE for the TSG5, 50% for the TSG15 
and TSG25) to prevent chrominance from extend- 
ing below blanking level. 


Use the standard field squarewave (with full am- 
plitude and no setup) to measure field time distor- 
tion, and the window signal to measure line time 
distortion and picture monitor smearing. You can 
switch the color burst off without affecting the 
chrominance components of the test signals. 


Use the TSG5 for measuring overall gain, tran- 
sient response, line and field time tilt, and chromi- 
nance to luminance delay and gain. 


GRAT.A 


Sin? Pulse and Bar with inverted Pulse. 


191 


TV SIGNAL GENERATORS 





Y 
G) 
= 
» 
> 
G) 
m 
= 
m 
Bs) 
> 
_ 
O 
AJ 
~ 





TEK 


GENERATORS 





~- 
e* 


MULTIBURST 


FREQUENCY 





— MARKERS OFF 
wits Ee 
TSG6 Multiburst Signal Generator 


TSG6/TSG16/TSG26 


Multiburst Signal Generators 





Multiburst Signal 
Controlled Risetime Burst Packets 
Last Burst Frequency Variable 


Manual and Field Swept Frequency Signals 
to 20 MHz 


Markers for Both Frequency and Amplitude 
Reference 


Full and Reduced Amplitude on all Signals 


The TSG6, TSG16 and TSG26 are television 
multiburst and video sweep test signal generators 
designed for the 1410 Series signal generators. 


They feature front panel controls for most test 
signal options, plus special Remote functions for 
additional versatility. They can be used in many 
testing applications, including equipment manu- 
facture and microwave or long-line transmission 
systems. 


Performance advances include reduction in har- 
monic content of sinewave signals and skirt ener- 
gy associated with gating burst packets. Phase 
modulation of the burst packets aids ease of 
measurement by filling in shape of packets. Two 
ranges of multiburst frequencies are available: 
the 500 kHz to 4.1 MHz (TSG6) range aids in test- 
ing television transmitters and common carrier 
links, while the 1.25 MHz to 12 MHz range is used 
in testing television studio equipment and 
cabling. 


Use these new generators where nonlinearities 
make reduced amplitude test signals desirable. 
The reduced amplitude multiburst signal allows 
accurate testing of video tape record/playback 
systems, since it is not subject to the false distor- 
tion of the full amplitude multiburst that often oc- 
curs in such applications. 


Using the front panel controls, you can select a 
high or low-frequency band for each operating 
mode. SWEEP, allows selection of field sweep 
signal with or without markers. MARKERS inserts 


192 


SYNC AND TEST SIGNAL 


amplitude/frequency markers in Sweep, and am- 
plitude markers in Composite/Manual. BURST al- 
lows insertion/deletion of color burst on compos- 
ite video for use with systems that operate 
differently when burst is present. COMPOSITE/- 
CONTINUOUS determines whether sync, blank- 
ing, and a pedestal will be added to the sweep 
and manual signals. 


MANUAL selects a fixed-frequency sinewave 
with frequency determined by the Frequency con- 
trol and Frequency Range switch. AMP allows se- 
lection of either full or reduced amplitude in all 
operating modes, MULTIBURST selects line-rate 
discrete-frequency packets with reference inser- 
tion levels. 








Line Rate Display of manually selected frequency Showing Am- 
plitude Marker 
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CONVERGE 


VERTICAL 
POSITION 
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CROSSHATCH 

VERT 
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CONV 
BORDER 
_TSP1n 
TSP1 Signal Switcher 


TSP1/TSP11/TSP21 


Switchers and Convergence Generators 





Single Switchable Output for Two to Six 
Generated Signals 


Blanking, Sync and Burst Insertion for 
External Signal 


Matrixing — Eight Programmed Display 
Formats to up to Six Sequential Signals 


Convergence Border 
Convergence Key 
Crosshatch or Dots 


Combined Crosshatch and Dots 
LN A TS eS eae RS I 


The TSP1, TSP11, and TSP21 combine the capa- 
bilities of a test signal switcher and convergence 
signal generator in a single unit. They simplify and 
expand the uses of the 1410 Series signal 
generators. 


From a single, electronically switched output, you 
have access to all the test signals (from two to 
Six) generated by the card sets in the mainframe. 
Meanwhile, you may continue to use the individ- 
ual generator card sets’ parallel outputs, so no 
restrictions are imposed on an established sys- 
tem. As an added feature, one of the input sig- 
nals can be external (composite or 
noncomposite). All of the switcher inputs are pro- 
vided with clamp circuitry. 


Eight different matrixes are stored in the PROM. 
This signal matrixing capability, combined with 
the full-field mode of the TSP1 presents several 
combinations of signals sharing the full field 
display. 


Most of TSP1 switching functions can be remote- 
ly controlled through the mainframe'’s Remote 
connector. 


1410 
SERIES 


TEK 


CHARACTERISTICS 

SYNC PULSE GENERATORS 
1410 Subcarrier — Frequency (Fsc): 3.579545 MHz +1 Hz. 
Pull-in Range: Fsc + 20 Hz. 


1410 Option 10 Subcarrier — Frequency (Fsc): 
3.579545 MHz +10 Hz. Pull-in Range: Fsc +50 Hz. 


1411 Subcarrier — Frequency (Fsc): 4.43361875 MHz +1 Hz. 
Drift <1 part in 10’ per week. Pull-in Range: Fsc + 20 Hz. 


1412 Subcarrier — Frequency (Fsc): 3.57561149 MHz +1 Hz. 
Drift <1 part in 107 per week. Pull-in Range: Fsc + 20 Hz. 


PULSE OUTPUTS 
Output Level (into 75 2) — 4 V (1410), 1 V, 2 V, or 4 V (selec- 
table, 1411 and 1412) +0.2V. 


Return Loss — =30 dB to 5 MHz. 


Risetime and Fallitime — 10% to 90% (Linear Ramp). 140 ns, 
(1410, 1422). 250 ns (1411-Other values internally selectable). 


Jitter — Linelock: <10 ns. Subcarrier Lock: <4 ns. 


Composite Sync — Equalizing Pulse Duration: 2.3 us 
(2.38 us-1412) +100 ns. Field Sync: Duration 27.0 us 
+ 200 ns (27.2 us + 100 ns-1411). Interval Between Field Sync 
Pulses: 4.77 us (4.8 uws-1411, 1412) + 100 ns. Line Sync Dura- 
tion: 4.7 us +100 ns. 


Comp Blanking — Line Blanking Duration: 10.7 us (12.0 us- 
1411, 11.1 us-1412) nominal, adjustable 9 to 12 us. Field 
Blanking Duration: 20 lines (25 lines-1411, 21 lines-1412) nomi- 
nal, adjustable 16 to 21 lines (16 to 25 lines-1411). 


Burst Flag — Delay from Line Sync: Adjustable. Duration: 
2.51 us +50 ns (2.25 ws +100 ns-1411) adjustable. 


Horizontal Line Drive — Duration: Start of line blanking to end 
of line sync + 100 ns. 


Vertical Drive — Duration: 9 lines (1410, 1412) 7 ‘/2 lines 
(1411). 


Field REF — Position: Field one, line 11 or field three, line ten 
(internally selectable 1410); field one line seven (1411); field 
one line eight (1412). 

PAL Pulse, Phasing (1411, 1412 only) — Negative transition 
coincident with leading edge of line sync on either +V or —V 
lines. Factory set to + V. Duration: 4.7 us, within 0.2 us. Level: 
2V 7502 at H/2 Rate. 


PAL Pulse Squarewave (1411, 1412 only) — May be internal- 
ly selected in place of pulse. Level: 1 V, 75 2, H/2 rate. Phasing 
Transition is coincident with leading edge of line sync. Polarity 
may be high or low during — 135° burst lines. 

V/2 (1411, 1412 only) — Level: 1 V, 75 0. Rate: 25 Hz (1411) 
30 Hz (1412) squarewave. Phasing: Positive during fields 2 and 
4 (1411). 1 and 3 (1412). 

V/4 (1411, 1412 only) — Level: 1V, 75 Rate: 12.5 Hz 
(1411); 15 Hz (1412) squarewave. Phasing: Positive during 
fields 1 and 4 (1411); 1 and 2 (1412). 

64H (1411 and 1412 only) — Level: 1V, 752. Frequency: 
1 MHz (1411); 1.006993 MHz (1412). 


SUBCARRIER OUTPUT 
Amplitude — 2V p-p into 75. Return Loss: >30dB to 
5 MHz. 


BLACK BURST OUTPUT 
Amplitudes — Sync: 286 mV +3.57 mV (1410); —300 mV 
+3 mV (1411, 1412) from blanking. Burst: 286 mV + 2.86 mV 
(1410). Absolute 300 mV +9 mV. Relative: Alternate burst am- 
plitudes equal within 1% (1411, 1412). Setup 53.57 mV 
+3.57 mV (1410), 0% (1411), 50 mV +2.5 mV (1412). 


VIR Signal (1410 only) — Chrominance: Amplitude 286 mV 
+ 2.85 mV (40 IRE); phase within 0.5° of burst; envelope rise- 
time Sin? shaped 1us +150ns. Luminance: Setup level 
53.57 mV +3.57 mV (7.5IRE +0.5 IRE); gray level 357 mV 
(50 IRE +0.5 IRE); chroma pedestal 500 mV +5 mV (70 IRE 
+ 0.7 IRE); risetime and falitime Sin? shaped, 250 ns +39 ns. 


GENLOCK 
Input Configuration — 75) loop-through with return loss: 
> —46 dB to 5 MHz (1410); =40 dB to 7 MHz (1411); 
= 40 dB to 5 MHz (1412). 
Input Requirements — 1 V nominal composite video or black 
burst, sync negative. Sync Amplitude: Nominal +6 dB. Burst 
Amplitude: nominal + 12 dB. Burst Sync Ratio: Within 6 dB. 
Subcarrier Phase Range — 360° via front-panel goniometer. 
Line Sync Delay Range — Adjustable to advance output sync 
210 us or delay >4 us (internal adjustment). A front panel 
screwdriver adjustment provides a delay/advance range of 
+0.5 us. 
Stability (Over Ambient Temperature Range 0°C to +50°C) 
— Line Lock: Within 70 ns. Subcarrier Lock: Within 35 ns. 
Field/Frame Sync — Fast Lock: Direct-acting in one field. 
Slow Lock: One line/field slew. 


Loss of Lock — Indicated by front-panel LED's (automatic — 


switching to full or partial internal). 


EXTERNAL REFERENCE 
Input Configuration — 75 2 loop-through. 
Subcarrier Input Requirements — Amplitude: 1.0 V to 4.0 V 
p-p. Frequency fsc: + 10 Hz. Return Loss: >46 dB to fsc. 
Comp Sync Input Requirements — Amplitude: 2.0 V to 8.0 V 
p-p. Polarity: Negative. 
PAL Pulse Input — Amplitude: 1.0 V to 8.0 V p-p, negative 
going. Waveshape: Pulse or squarewave. Timing: Pulse dura- 
tion >4 us. Squarewave Rate: H/2. Phasing: Pulse-negative 
going transitions coincident with start of line sync on either a 
+V or —V line (1411, 1412 only). 
Loss of Lock — Indicated by front-panel LED indicators. Auto- 
matic switching to partial or full internal reference. 
Subcarrier Stability — Output follows input. 
Line Sync Delay Range — Adjustable to advance output sync 
=10 us or delay >4 us (internal adjustment). A front panel 
screwdriver adjustment provides a delay/advance range of 
+0.5 us. 
Subcarrier Phase Range — 360° via front-panel goniometer. 


SYNC AND TEST SIGNAL 
GENERATORS 


COLOR BAR GENERATORS 
(TSG7, TSG11, TSG21) 
Luminance Signal Accuracy — Within 1% or 1.5 mV, which- 
ever is greater. 


Chrominance Accuracy — Absolute Amplitudes: Within 3% 
(all subcarrier components). Relative Amplitudes: Within 1% of 
the red chrominance bars or 1 mV plus p-p residual subcarrier 
amplitude, whichever is greater. 


Full Field Displays — Bar Width: 6.45 us (TSG7); 6.5us 
(TSG11); 6.6 ws (TSG21). White Bar Risetime: 130 ns, 
+20ns, —10ns (TSG7); 115ns +15ms (TSG11); 125ns 
+20 ws (TSG21). Time Difference Between Chroma and Lum 
Channels: <20 ns. 


CONVERGENCE TEST SIGNAL GENERATOR 
(TSG2, TSG12) 
Displays Available — Crosshatch, vertical lines only, horizon- 
tal lines only, dots only, and crosshatch plus dots (dots appear 
centered in the rectangles formed by the crosshatch pattern). 
Horizontal and vertical positioning. 


Risetime and Falitime — Pulses and setup 135ns +15ns 
(TSG2); 115 ns +15 ns (TSG12). 


Pulse Amplitude — 77 IRE +3 IRE (TSG2); 525 mV +25 mv 
(TSG12). 


LINEARITY TEST SIGNAL GENERATOR 
(TSG3, TSG13, TSG23) 

Luminance Risetime — 250 ns +39 ns (TSG3); 250 ns 
+50 ns (TSG13, TSG23). 
Five-Step Signal — Step Amplitudes Nominal: 143 mV 
(TSG3); 140 mV (TSG13, TSG23). Relative: Largest within 1% 
of smallest. 
Ten-Step Signal — Step Amplitudes Nominal: 71.5 mV 
(TSG3); 70 mV (TSG13, TSG23). Relative: Largest within 1% 
of smallest. 
Ramp Signal — Linearity: + 1%. 
Linearity Subcarrier — Absolute Amplitudes: + 3%. 
Relative Amplitudes: + 1%. 20 IRE: 143 mV (TSG3); 140 mV 
(TSG13, TSG23). 40 IRE: 285.7 mV (TSG3); 280 mV (TSG13, 
TSG23). 
Differential Gain: <0.5%. Phase: 180° +1°. Differential 
Phase: 0.1°. 
Subcarrier Envelope — Risetime: 400 ns +60ns (TSGS3, 
TSG23); 350 ns +50 ns (TSG13). 
Modulated Pedestal — 90° Subcarrier. Amplitude: 1 level is 
5 IRE to 201IRE (TSG3); low level is internally adjustable 
(TSG13, TSG23). 3 Levels: 20, 40 and 80IRE (TSG3); 
140 mV, 420 mV and 700 mV (TSG13, TSG23). 
Bounce Modes — Ac: Rate, '/eo to '/2 Hz. Dc: Rate, slow ‘/eo 
to 2Hz. Dc Rate. Fast Selectable: Line rate, field rate, or 
frame rate. 
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GENERATORS SERIES 
PULSE AND BAR GENERATOR MULTIBURST SIGNAL GENERATOR High Range 
(TSG5, TSG15, TSG25) TSG6, TSG16, TSG26 
| Low Range | Hi a 
Full Halt Low Range High Range (Markers & Pedestal 
Amplitude Multiburst all Modes) 
Luminance Bar Frequencies 500 kHz +3% 1.25 MHz +3% Markers Relative 
Amplitude Setup Off 714.3 mV 357.1 mV (TSG6) 1.25 MHz +3% 3.50 MHz +3% to Pedestal Level 
SG5 +7.1 mV +3.6 mV 2.00 MHz +3% | 5.50 MHz +3% Full (TSG6) +321mV +1% | +321 mV +1% 
(TSG15, TSG25) 350.0 mV 3.00 MHz +3% 8.00 MHz +3% TSG16, TSG26 +350 mV +1% +350 mV +1% 
+5.3 mV $.58 MHz 3% | 10.0 MHz +3% Reduced (TSG6) +214mV +1% | +214mV +1% 
4.10 MHz +3% 12.0 MHz +3% 
Modulated — TSG16, TSG26 +210 mV _+1% | +210mV +1% 
Bar Amplitude (TSG16) 1.00 MHz +3% Backsatal Level 
Setup Off en ee Full (TSG6) 393mV +1% | 393mV +1% 
Luminance 178.6 mV 5.00 MHz +3% (TSG16, TSG26) 350 mV +1% 350 mV +1% 
8.00 MHz +3% 
TSG5 +1.8mvV : - Reduced (TSG6) 286 mV +1% 286 mV + 1% 
10.0 MHz +3% TSG16, TSG26 350 mV +1% 350 mV +1% 
(TSG15, TSG25) 175.0 mV 12.0 MHz +3% == a 
+1.8mvV Risetime 250 ns +50 ns 
(TSG26) 500 kHz +3% 1.00 MHz +3% 
P-P 1.00 MHz +3% | 3.00 MHz +3% Harmonic Distortion 
Chrominance 357.1 mV 2.00 MHz +3% 5.50 MHz +3% (Single Frequency —44 dB, 0.3 —38 dB, 0.33 
TSG5 +7.1mvV 3.00 MHz +3% 8.00 MHz +3% Relative to to 4.2 MHz to 6.0 MHz 
(TSG15, TSG25) 350.0 mV 3.58 MHz +3% | 10.0 MHz +3% Fundamental —400B,0.1to | —360B, >6 
+7.0 mV 4.20 MHz +3% | 12.0 MHz +3% (TSG6, TSG26) _ aa _— to 20 MHz 
Pulse Amplitude Amplitude (First 6.0 MHz | 
Setup Off Multiburst Packet) 
2T (TSG5) 714.3 mV 357.1 mV Full (TSG6) 643 mV (90 IRE) | 643 mV +25 mv (TSG16) 430, 900 kHz | —S608, 
+7.1mV +5.4mV +20 mV to 5.0 MHz 330 kHz to 
—2T.7 714.3 mV 357.1 mv TSG16, TSG26)_| 700 mV +21 mV_| 700 mv_+28 mv a — eno ce 
+10.7 mV +7.1mV ‘ 
Reduced (TSG6) | 428mvV (60 IRE) | 428mV +16mvV —40 dB, 5.0 MHz| to 20 MHz 
T/2 714.3 mV 347.1 mV £19 mv 
+14.3 mV +14.3 mV - to 6.0 MHz 
Modulated 714.3 mv 357.1 mV SG16, TSG26)_| 420mV_+12mV__| 420 mV _+16 mV *! Within one television line either side of the marker. 
+7.1 mV +5.4 mV Flatness, Reduced *2 Above 10 MHz, difference frequency between markers is 
2T (TSG15, TSG25) 350.0 mV and Full (TSG6 10 mV or less 16 mV or less 2 spies + “0 _— | 
| +5.3mvV SG16. TSG26 17.5 mV or less *3 Maximum-minimum diode detected peak-to-peak voltages. 
=e on Packet Envelope SIGNAL SWITCHER 
_ Se tad Risetime 400 ns +60ns 400 ns +60ns (TSP1, TSP11, TSP21) 
- 14.0 mV Burst Phasing Phase shifted at field rate to provide Input Signal — Amplifier Limits: 1.4 V p-p. 
Modulated 350.0 mV filed-in burst packets. Input Return Loss: >30 dB, to 5 MHz. 
+5.3 mV Sweep/Manual Input Isolation: =50 dB, internal inputs. 
Pulse to Bar Ratio Sinewave Input Impedance: 75 0. 
2T +0.01 Frequencies os Tirine: 
-27,T +0.02 Start 100 kHz minimum | 330 kHz minimum  swWeher Output Signal — Timing: Same as inputs, delayed 
12 ' 0.04 Stop 20 MHz +10% by +10ns (10° to 20° of subcarrier). 
+ ag 
oe Amplitudes: Within 2% of inputs. 
Modulated Pulse Amplitude at 
to Modulated Bar +0.02 First Marker Blanking dc Level: 0 V +100 mV. 
SG6 643 mV_+20mV_| 643 mV_+25 mV Relative Blanking Level: Within 15 mV, between signals. 
Modulated Pulse and Bar — Chrominance-Luminance Gain: SG16. TSG26) | 700 mV +21mvV | 700 mv +28mv Added Distortion — Noise: <60 dB. to 5 MHz. 
ence of peak chrominance and peak luminance. 
. . $G16, TSG26 420mV +12mV_ | 420 mV +16mV Differential Gain: <0.5%. 
Delay Residual: 5 ns maximum. ‘ 
ea Flatness? Differential Phase: <0.3°. 
Wee — LE TR Oe: TAG: Full and Reduced | 10 mv 15mV to12MHz —_—_Luminance Linearity: 1%. 
Field Timing: White lines from line 67 to line 218 (lines 65 to 270 T V to 20 MH 
for TSG15. 64 to 215 for TSG25) each field SG6 20m 9 20 = Pulse to Bar Ratio: 2T: 1:1 +0.5%. 
; ; (TSG16, TSG26) | 10 mV 17.5 mV to 12 MHz Tilt: <1%. line or field 
Field Tilt: 0.5% maximum. 21.0 mV to 20 MHz . ’ 


Flatness: 1% to 5 MHz, 2% to 10 MHz, 4% to 20 MHz. 


Field Squarewave — Field Timing: White lines 75 to 206 (lines = Markers Chink n Meiiheia: <0 Rea eee 
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65 to 221 for TSG15, lines 64 to 215 for TSG25). Frequencies 500 kHz +3%"! 1.0 MHz +3%"! 
- : = t Ret : dB MHz. 
Field Tilt: 0.5% maximum. 1.0MHz +3%"! | 2.0 MHz +3%"" ae ne ee 
Pedestal — Amplitude Luminance Off or Half Amplitude: 2.0 MHz + ll 4.0 MHz + aie ‘a ‘ aaa ’ . 
357.1 mV +7.1 mV (TSGS5) 350 mV +7 mV (TSG15, TSG25). 3.0 MHz +3% 6.0 MHz +3% splays vailable — Crosshatch, vertical lines only, horizon- 
4.0 MHz +3%"! 8.0 MHz +3%"! tal lines only, dots only, and crosshatch plus dots (dots appear 
5.0 MHz +3%"! 10.0 MHz +4%*! centered in the rectangles formed by the crosshatch pattern). 
12.0 MHz +4%*2 Horizontal and vertical positioning. 
14.0 MHz +6%°? Risetime and Falltime — Pulses and setup 135ns +15ns 
16.0 MHz +7%*? (TSP1), 115 ns +15 ns (TSP11), 125ns +20 ns (TSP21). 


18.0 MHz +7%*2 


20.0 MHz +7%*2 Pulse Amplitude — 77.5 IRE +3 IRE (TSP1), 525 mV 


+25 mV (TSP11, TSP21). 
Multiburst/Manual 
(Last Burst 
Variable Mode) 
Frequency Range 
(TSG6, TSG26) <3.8 MHz to <14 MHz to 
>4.5 MHz 20 MHz + 10% 


6.0 MHz + 10% 20 MHz + 10% 


Accuracy + 1% short term 
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Rear Panel of the 1410 


AC POWER 
Mains Voltage Ranges — 90 V ac to 112 V ac. 106 V ac to 
132 V ac, 180 V ac to 224 V ac and 212 V ac to 250 V ac. Fac- 
tory set at 106 V ac to 132 V ac (1410, 1412), 212 Vac to 
250 V ac (1411). 


Power Consumption — 130 W maximum. 
Mains Frequency — 47 Hz to 63 Hz. 
ENVIRONMENTAL CHARACTERISTICS 


Temperature Range — Operating: 0°C to +50°C. Nonoper- 
ating: —40°C to +65°C. 


Altitude Range — Operating: Sea level to 4500 m (15,000 ft). 
Nonoperating: Sea level to 15 200 m (50,000 ft). 
PHYSICAL CHARACTERISTICS 


Dimensions 


Weight (w/Plug-ins) 


Net= 
Rackmount 





SAFETY CERTIFICATIONS 
Underwriters Laboratories, Inc.: Listed, 242T; Canadian Stan- 
dards Association: Certified, LR37158; International Electro- 
technical Commission (IEC 348): Certified by Tektronix, Inc. 


INCLUDED ACCESSORIES 
Extender board (670-4441-02); 1.5A fuse (159-0016-00); .75A 
fuse (159-0042-00). 1410R 1411R and 1412R include rack- 
mount hardware; instruction manual. 


ORDERING INFORMATION 
The 1410 (NTSC) and 1411 (PAL) Sync Pulse and Test Signal 
Generator Series card set construction allows ordering just the 
capabilities needed while leaving room for future expansion. 
For easy ordering of a 1410 or 1411 Generator, follow the 
steps listed here. 


1. Select the functions needed. Choose either a rackmount or a 
cabinet style mainframe for the 1410 (NTSC) or 1411 (PAL) 
generator. Choose up to a total of five test signal generators 
and signal switchers to be installed in the mainframe. 


2. Check the 1410 or 1411 Standard Configuration charts to 
see if the combination selected is equivalent to a standard 
Option 03 or Option 04. If it is, order the Option 03 or Option 
04. Do not combine any other options with Option 03 or 
Option 04. (Except that Option 10 for 1410C and 1410R 
may be combined with Option 03 or Option 04). All 1410 and 
1411 generators ordered in this manner are shipped with the 
test signal generators and signal switchers installed and fully 
calibrated in the mainframe. 


SYNC AND TEST SIGNAL GENERATORS 


REMOTE 


COMP SYNC 


SYNC GENERATOR OUTPUTS 


COMP BLANKING 


ORDERING INFORMATION 


SPARES 


LOOP THRU INPUTS 
GEN 
LOCK 





1 V NOMINAL 
COMP SYN 


FIELD REF H DRIVE BURST y 





3. If the desired combination is not one of the standard configu- 
rations, order a mainframe and order an alphanumeric option 
for each test signal generator or signal switcher in the de- 
sired combination. Each test signal generator or signal 
switcher ordered in this manner will be shipped installed and 
fully calibrated in the mainframe. 


4. To add functions to an existing 1410 or 1411 generator or- 
der the desired test signal generator or signal switcher by its 
product name (e.g. TSG3). Each generator ordered in this 
manner will be shipped individually and installation into the 
mainframe is the responsibility of the customer. 


or 


. When ordering more than one 1410 or 1411 Generator pack- 
age on the same purchase order be sure to indicate the ap- 


propriate options to be included in each package. 


1410C/1410R NTSC PACKAGES 
STANDARD CONFIGURATIONS 





Option 03 










TSG2 (Convergence) 
TSG3 (Linearity) 
TSG5 (Pulse and Bar) 
TSG6 (Multiburst) 
TSG7 (Color Bars) 
TSP1 (Switcher) 


1410C NTSC Mainframe and SPG2 
(Cabinet Version) ..ccccccccccccccscssscsssessevees $9,100 
1410R NTSC Mainframe and SPG2 


x x x xX KK 


(Rackmount Version) ........++++++ a $5,130 
Option 03*' — NTSC Package Installed and 

Tae TE saiiissincssesesrsintinaiicstscasinencitrcibiialiiasyuass +$3,230 
Option 04*' — NTSC Package Installed and 

Tee TONE sscsisiticcicciccccomcencnncccnmnenannis +$7,730 
Option 10 — +10 Hz Color Subcarrier 

FOQUONCY ACCUTACY ccreccccccccccccceserccccenenccccssonceccenensseoeess —$405 
Option 2C — Adds TSG2 Installed .........:scsccseeeersenees +$495 
Option 3L — Adds TSG3 Installed ........ccccssseeeseseees +$1,225 
Option 4P — Adds TSGS Installed ........csccssseresenes +$1,595 
Option 4M — Adds TSG6 Installed ...........ccccccceseeeee + $2,220 
Option 1B — Adds TSG7 Installed .........sccsseeeereere +$1,745 
Option 18 — Adds TSP1 Installed ........cccccsccseeeees +$1,535 


*! Can not be combined with any other option except may be 
combined with Option 10. 


TSG2 Convergence Generator .......++++ $520 
TSG3 Linearity Generator ...........0 +. $1,285 
TSG5 Pulse and Bar Generator .......... $1,680 
TSG6 Multiburst Generator ............. ... $2,330 
TSG7 Color Bars Generator .........000 $1,830 
TO SWRI cnccnnaccccescssanasinecacains ee $1,610 


4 V NOMINAL 
BCARRIER 


é"e 0 6-6 


2v750 2 V NOMINAL 


1411C/1411R PAL PACKAGES 
STANDARD CONFIGURATIONS 









TSG11 (Color Bars) 
TSG12 (Convergence) 
TSG13 (Linearity) 
TSG15 (Pulse and Bars) 
TSG16 (Multiburst) 
TSP11 (Switcher) 


1411C PAL Mainframe and SPG12 


x x x x 


(Cabinet Version) ...........00000+ saneseeaanannin $5,130 
1411R PAL Mainframe and SPG12 
(Rackmount Version) ..............seseseeeeeees $5,130 
Option 03*' — PAL Package Installed and 

Tested TON sscsiscscacrcscansccncaccctennincancecciainineeeil +$3,000 
Option 04*' — PAL Package Installed and 

TORO TORTIE sxccicseonsertcssoseesssevensonrecsenssesssennveunvees +$7,500 
Option 1B — Adds TSG11 Installed ...........ccscccceeeees +$1,500 
Option 2C — Adds TSG12 Installed .................000cceeees +$495 
Option 3L — Adds TSG13 Installed ...........:cccccceeeees +$1,225 
Option 4P — Adds TSG15 Installed ..........cccccceceeeees +$1,595 
Option 4M — Adds TSG16 Installed .............ccccceees + $2,220 
Option 1S — Adds TSP11 Installed ..........sccsecseeees +$1,535 
*! Can not be combined with any other option. 

TSG11 Color Bars Generator ........... .. $1,575 
TSG12 Convergence Generator ............ . $520 
TSG13 Linearity Generator ................. $1,285 


TSG15 Pulse and Bar Generator ........ $1,680 
TSG16 Multiburst Generator ................ $2,330 
TSP11 Switcher ....... laamaaen ceepesisimeeiealan . $1,610 
(7 eS Sle SPE 0A SS eS eee oe 
1412R PAL-M PACKAGES 
1412R PAL-M Mainframe and SPG22, TSG21 
(RACKMOUNT VErSsiON) ........ccseccsssescsseees $7,270 
Option 05 — Adds TSG23/25/26/TSP21 Installed .. +$8,620 
ES RS SS SR eS SE SS ee 


OPTIONAL ITEMS (FOR ALL CONFIGURATIONS) 


One Wide Blank Panel — Order 333-2171-00 ............. $1.35 
Conversion Kit for SMPTE Bars — for TSG1 Module Order 
UE LE | cn $375 
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1474 NTSC Color Sync Generator 
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NTSC COLORP GYNC & TEST SIGNAL GENERATOR 
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1470 Rear Panel 


1470/1474 


LSS SS EE Be le es SS a PS 
Full Color Sync Generator with Gen-Lock 


Locks to Most Helical Scan VTRs 

Simple to Operate 

Compact and Economical 

Full Selection of Sync and Timing Signals 


Simplified Timing Via Multiple Subcarrier 


Phasing Controls 
at Rat ar initial 


The 1470 Sync and Test Signal Generator is a 
compact, full color, gen-lock sync generator pro- 
viding a full selection of high quality test signals. 


The 1474 is identical in performance to the 1470 
with the exception of test signals which, in the 
interest of economy, are not included. Both prod- 
ucts have color gen-lock compatible with com- 
posite video from all normal sources including 
most helical scan video tape recorders. 


The 1470 and 1474 can operate as master-sync 
generators or as units fully or partially timed from 
external sources. Color gen-lock capable of lock- 
ing to most helical scan VTRs is a standard 
feature. 


Front-panel pushbutton selection of external syn- 
chronization is provided. In external mode, the 
1470 and 1474 automatically lock on composite 
video (1 V), composite sync (—4 V), or reference 
subcarrier (2V). Two front-panel lights show 
subcarrier and/or sync external lock. Lights out 
indicate a switch to internal standard. 
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1470 Test Signal Functions 

To simplify your test signal selection and speed 
testing operations, the 1470 has push button se- 
lection of test signals. All test signal push but- 
tons, except the color field selectors, are self-can- 
celling. Each test signal provides aberration-free 
transitions and accurate flat levels. 


Color Bars 

The 1470 provides full-field color bars signals use- 
ful for color monitor adjustments, VTR tape lead 
in, and system checks. 


Color Fields 

Red, green, and blue color-field signals are 
provided for checking purity on color 
monitors/receivers that do not have individual gun 
on/off controls. These signals may also be used 
to provide a color background source. The red, 
green, and blue selectors may be used simulta- 
neously to provide yellow, cyan, magenta, and 
white full field signals. 


Linearity (Staircase) 

Staircase signal with selection of high, medium, 
or low APL. Staircase subcarrier may be switched 
on or off from the front panel. 


Test Signals 

Test Signals available include: Window, Conver- 
gence Multiburst. 

Window signals are suitable for measuring both 
line time and field time distortion. Convergence 
test signals are used to check color monitor con- 
vergence and linearity, and camera scanning lin- 
earity. Multiburst signals are used to check sys- 
tem frequency response. 


Both the 1470 and 1474 are configured for 
rackmounting and are shipped ready to install in a 
19 inch rack. 


1470 
SERIES 


CHARACTERISTICS 

SYNC GENERATORS OUTPUTS (1470/1474) 
Horizontal Blanking — Leading Edge: 2.2 us to 0.6 us before 
the leading edge of sync. Trailing Edge: 9.1 us to 10.7 us after 
the leading edge of sync. 
Horizontal Drive — Leading Edge: 2.2 us to 0.6 us before the 
leading edge of sync. 
Vertical Blanking — 20 or 21 lines. 
Subcarrier Phase Controls — Composite Test Signals: Sub- 
carrier 1 and 2. Blackburst: Independent adjustment range of 
= 120°, and jumpers allow a full 360° shift in 90° steps. Gen- 
Lock Master: Independent 360° front panel adjustment and 
100° remote control, via a rear-panel BNC connector. 


GEN-LOCK 
Composite Sync — Output Level Into 75 2: 4V +0.5 V. Rise- 
time and Falltime: 140 ns nominal. 
Composite Blanking — Output Level Into 752: 4V +0.5V. 
Field Blanking Risetime and Falitime: 140 ns nominal. 
Vertical Drive — Output Level Into 752: 4V +0.5V. Rise- 
time and Failtime: 140 ns nominal. Duration: 9 lines. 
Horizontal Drive — Output Level Into 752: 4V +0.5 V. Rise- 
time and Falltime: 140 ns nominal. Duration: 6.35 us. 
Burst Gate — Output Level Into 75 2: 4 V +0.5 V. Delay from 
Line Sync: 5.1 ws +0.1 us. Risetime and Falitime: 140 ns nom- 
inal. Duration: 2.5 us +100 ns. 
Subcarrier — Output Level Into 752: 2 V. Frequency: 
3.579545 MHz +10 Hz. 
Black Burst — Sync Amplitude Into 75 2: 40 IRE. Burst Ampli- 
tude: 40 IRE (286 mV p-p). Burst Frequency: 3.579545 MHz 
+10 Hz. 
Gen-Lock Signal Loop Input — Composite Video Input 
Range: 0.5 V to 1 V when loop-through connectors are exter- 
nally terminated into 75 2. Comp Sync: 1 to 4 V, ref subcarrier 
1.5 to2 Vp-p. 


TEST SIGNAL OUTPUTS (1470) 
Test Signal Generator Outputs Composite Video — Return 
Loss: >30 dB to 5 MHz. Output Level Into 752: 1 V. Sync: 
40 IRE, +1 IRE (286 mV nominal amplitude). Peak Video Lev- 
el: 100 IRE, +2 IRE (714 mV nominal amplitude). Blanking 
Dc Level: 0 V, +50 mV. 
NTSC Color Bars — Full Field: 75% amplitude, 100 IRE white 
reference, 7.5% setup. Luminance Signal Accuracy: Within 2%. 
Chrominance Signal Absolute Amplitudes: Within 3% (all sub- 
carrier frequency components). 
Window Amplitude — 100 IRE, +2 IRE. Duration: 25.8 us, 
+ 3%. Starts at line 66 in each field and ends at 218 in each 
field. Risetime: 150 ns nominal. 
Crosshatch Pattern or Dots — Setup: 7.5/1RE + 1 IRE. Peak 
Level: 77 IRE +2 IRE. Risetime and Falltime: 150 ns nominal. 
Multiburst — White Reference Amplitude: 100 IRE +2 IRE. 
Multiburst Amplitude: 50 IRE +2 IRE. Average Level: 55 IRE 
+1 IRE. Multiburst Frequencies: 0.5 MHz, 1.5 MHz, 2.0 MHz, 
3.0 MHz, 3.58 MHz, 4.2 MHz. 
Staircase Luminance Component — Five Step Amplitude 
(each step): 20 IRE +1 IRE (143 mV). Staircase Amplitude: 
100 IRE +2 IRE (714 mV). Aberrations: Within 2% of step am- 
plitude. Step Risetime: 150 ns nominal. 
Staircase Subcarrier Chrominance Component — Ampli- 
tude: 40 IRE +1 IRE (286 mV p-p). Phase: 180°. Differential 
Phase: <0.3°. Differential Gain: <0.5%. Subcarrier Envelope 
Risetime: 400 ns nominal. 


OTHER CHARACTERISTICS 

1470 Power Requirements — 115 V or 240 V line voltage, 
high-low ranges. Selection switches for line voltages and 
ranges are accessible internally. Factory set to 120 V. 120 V 
Range: High, 108 V to 132 V; Low, 95 V to 110 V. 240 Range: 
High, 216 V to 250 V; Low, 198 V to 242 V. Line Frequency: 
50 to 60 Hz. Power Maximum: 50 W. 1474 Power Require- 
ments: 115 V: 90 to 130 V. 240 V: 198 V to 250 V. Power: 
Maximum 40 W. 


PHYSICAL CHARACTERISTICS 


Dimensions 





ORDERING INFORMATION 


1470 Color Sync and Test Signal Generator 
(RACKMOUNT) -ccssersosnsacsscsensesterivnanesccse, GSG08 


Option 01 — Sync Generator Without Gen-Lock ....... —$245 
1474 Color Sync Generator 

(Rackmount) ...........0++ sesapeassaeneunaunniee $2,095 
Option 01 — Sync Generator Without Gen-Lock ....... —$245 
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143 SECAM Test Signal Generator rackmount version 
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143 Rear Panel 


143 


(Se ee SS 
Broadcast-Quality Gen-Lock Sync 
and Test Signal Generator 


Composite Color Bars, Convergence Pat- 
terns, and RGB Color Bar Signals 


Provisions to Modify Test Signal 


Components 
OPS 2 EE Se ee Ei ee er ee ee 


The Tektronix 143 SECAM Test Signal Generator 
provides all the test, sync, and drive signals re- 
quired to align and maintain SECAM television 
equipment. You can easily control all test signal 
components and synchronization modes from the 
front panel. Easy-to-change internal programming 
provides additional test signal capability to satisfy 
your unique testing requirements. 


Test signals provided by the 143 are fully-en- 
coded color bars, convergence pattern, and RGB 
color bar signals. You can select color bars in 
either a full-field or split-field configuration. Ampli- 
tude, white level, and chroma sequence can be 
changed from the front panel. You can also 
switch off the D'R, D'B and Y signal components 
individually using front panel controls. 


The convergence pattern consists of movable 
vertical and horizontal lines plus dots. All three 
signals are available in any combination. A 7x9 
or 14x 17 crosshatch pattern may be internally 
selected. 


RGB color bars signals are available from three 
separate rear-panel outputs at all times and are 
independent of the position of the front panel 
controls. 
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TEKTRONIX INC... BEAVERTON. ORE. USA 


OUTPUTS 
100 VA MAX 


The 143 may be operated from its own internal 
standards or gen-locked to a SECAM composite 
video signal. Color lock may be referenced to ei- 
ther the vertical identification signals or the line 
burst. Front panel LEDs indicate the gen-lock 
Status. 


Additional outputs provide useful auxiliary signals 
including line and field drive, line and field 
blanking, composite sync, and two specialized 
output signals. These two signals are a 12.5Hz 
squarewave (for identification of the SECAM four 
field sequence), and a 7.8 kHz squarewave (for 
synchronizing a waveform monitor to view either 
D'B or D'R lines only, while the 143 is generating a 
complete test signal). As a special convenience, 
the two unmodulated carrier (rest) frequencies 
are brought out to the front panel. It's easy to 
verify 143 calibration whenever routine mainte- 
nance or recalibration is performed. 


CHARACTERISTICS 
GEN-LOCK 
Sync Source — Nominal 1 V composite video. Input configura- 
tion 75 2 loop-through. Return Loss: >46 dB to 5 MHz. 
Sync Amplitude — 300 mV, within 10 dB. 
Sync Acquisition Time — <0.6s. 
D’R'D’B Acquisition Time — Line: <100 lines (referenced to 
line burst). Field: <300 ms (referenced to field identification 
signals). 
COMPOSITE VIDEO 
Outputs — Full-field or split-field color bars or test pattern. 
Risetime of Subcarrier Envelope at Blanking — 400 ns 
+100 ns. 
Bell Filter — Center Frequency: 4.286 MHz +20 kHz. Re- 
sponse: +0.5 dB of theoretical (subcarrier > —20 dB refer- 
enced to nominal amplitude). Off: Response flat +0.5dB 
3.9 MHz to 4.75 MHz. 
Chrominance/Luminance Timing — Within + 50 ns (based on 
red-biue transition of the D'R line). 
Luminance Risetime — 100 ns +10 ns. 





47-63 Hz 
250 Hz 





SLOW 





Color Bar Signal Subcarrier Tolerance — Frequency: 
+(1.3% of deviation + 1kHz). Amplitude: D'B line burst 
166.7 mV +10% (subcarrier amplitude at other frequencies, 
relative to D'B line burst, determined by Bell filter tolerance). 
Variable: ~6 dB to —54 dB relative to nominal amplitude. 
Color Bar Signal Luminance Tolerance — Amplitude: + 1% 
or 1.5 mV, whichever is greater. 


NONENCODED OUTPUT 
RGB Amplitude — 525 mV + 1% (except white, 700 mV). 
RGB Sync — 300 mV 
nal jumper). 
RGB Return Loss — =36 dB to 6 MHz. 


CONVERGENCE 


+ 2% green only (delete by moving inter- 


Pedestal — 0 V. 

Peak Luminance Level — 525 mV + 5%. 

Displays — Vertical lines, horizontal lines, dots or any combi- 
nation of the preceding. 


AC POWER 
Mains Voltage Range — 100 V: 90 to 110 V ac. 120 V: 108 to 
132 V ac. 220 V: 198 to 242 V ac. 240 V: 216 to 250 V ac. 


Maximum Power Consumption — 100 W. 
Mains Frequency Range — 48 Hz to 62 Hz. 


PHYSICAL CHARACTERISTICS 


Dimensions 
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Weights 


ORDERING INFORMATION 
143 SECAM Test Signal Generator 


(Cabinet) ........++ eesti schlnieicnae $10,420 
R143 SECAM Test Signal Generator 
(Rackmount) ....... shied iabininedNiainmneiaeeknane $10,420 
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PAL AND PAL-M INSERTION 


TEST SIGNAL GENERATORS 





R148 PAL Test Signal Generator 


OUTPUTS eae el a 
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CARRIER TEST; SIGNAL 





R148 Rear Panel 


148/148-M 





Insertion Test Signals (Per EBU, CCIR 
Recommendation 473-2, Annex 1) 


Full-Field Test Signals (Per CCIR 
Recommendation 567) 


Easily Reprogrammablie 


Safe In-Service ITS Insertion (Per EBU 
Specifications) 


Noise Measurement 

APL Bounce Signal 

Source Identification Code 
Operates with Sound In Syncs 


Locks with Mixed Sync (Per EBU Homologa- 
tion Specifications for ITS Generators) 
Subcarrier, PAL Pulse, Burst Flag, Comp 
Sync 


The Tektronix 148 (PAL) and 148-M (PAL-M) Inser- 
tion Test Signal (ITS) Generators provide all the 
test signals you need to test and measure PAL 
(or PAL-M) video transmission systems. Test sig- 
nals are available as both full-field composite vid- 
eo and ITS inserted into the incoming program 
signal's vertical blanking interval. All timing infor- 
mation for ITS insertion is derived from the incom- 
ing composite video signal. 


VERTICAL INTERVAL INSERTION/ 
DELETION AND PROGRAM CONTROL 

The 148 and 148-M insert ITS only when gen- 
locked to an incoming composite video signal. 
Since ITS insertion/deletion involves active circuit 
elements in the program line, program line fail 
safe operation is provided in the event of instru- 
ment malfunction, loss of sync, or power failure. 
You also have access to local and remote control 
manual override capability. 
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SPARE 1 


% 48 INSERTION TEST SIGNAL GENERATOR 
NOISE AND PEDESTAL 






A preview monitor output permits observation of 
the ITS deletion/insertion program before any- 
thing is actually done to the program signal. 
Preview/program operation can be locally or re- 
motely controlled. 


Provisions are made for adding an externally gen- 
erated ITS to the program line. 


INSERTION SIGNAL CONTROL FEATURES 
Free Running Operation 

A warning light indicates absence of incoming 
synchronizing information and ITS deletion and in- 
sertion is automatically discontinued. 


Program Level 

A front panel switch lets you select a preset gain, 
normally adjusted for unity gain between program 
input and program output. Or, you can use a front 
panel level adjustment to normalize the incoming 
program signal to provide 1 volt at the program 
output. 


Local-Remote Control of Program and 
Preview 

You can shift control of program or preview 
modes from the front panel (local) to a position 
remote from the generator. When operating un- 
der either local or remote control, front panel 
lights indicate program line status, since the front 
panel program status switch position may not cor- 
respond to the operating mode selected. 


Program-Preview-Bypass 
This three-position switch is used to select one of 
three modes: Program, Preview, or Bypass. 


Program: In this switch position, ITS is inserted on 
program line output according to internal selec- 
tion of test signals and their time addresses. 


Preview: In this switch position, ITS is inserted 
only on program, as viewed on the preview moni- 
tor output. Preview is used for verification prior to 
inserting these signals on program output. 


Bypass: In this switch position, incoming program 
material bypasses 148 functions and output is 
unchanged. 


COMP 
SYNC 


REMOTE 













BURST PAL SUBCARRIER 
PULSE 


FLAG 





EXT VITS 
7 NOISE 


Auxiliary 

A noncomposite video signal (Such as a sweep 
generator) applied to the auxiliary input appears 
at the preview monitor output connector with 
composite blanking and sync added. A pedestal 
control provides a dc offset so the auxiliary signal 
excursion may be positioned between the black 
and white limits of the resulting composite video 
signal. Remote control is not available. 


ITS Subcarrier Phase 

A recessed front-panel control adjusts phase of 
color subcarrier on internally generated signals to 
be correct in relation to the phase of incoming 
burst. 


Insertion Delay 
A recessed front-panel control provides a fine 
horizontal timing adjustment for inserted signals. 


TEST SIGNALS 

The 148 provides the following PAL Insertion Test 
Signals which meet CCIR recommendation 569, 
473-2, Annex 1. (These signals are also available 
full field): 


Line 17 
Line 330 
Line 331 


The 148 also provides these PAL Full Field Test 
Signals: 


Field Squarewave 
Flat Field 

Linearity 

Multiburst 

Noise Measurement 
Window 


The 148-M provides these PAL-M Insertion Test 
Signals which are also available full field: 


CCIR-| (Recommendation 473-2, Annex | ) 
CCIR-II (Recommendation 473-2, Annex Il) 
SIG-IIl (CCIR recommendation 567, Figure 27) 


TEK 


The 148-M also provides these PAL-M Full Field 
Test Signals: 


Field Rate Sweep 

Field Squarewave 

Flat Field 

Linearity 

Modulated Pulse and Bar 
Window 


FULL-FIELD OPERATION 

The Tektronix 148 and 148-M provide full-field test 
signals separate from program. These signals are 
generated with or without external synchronizing 
information and will be locked to the external 
synchronizing signal when a program signal or 
external synchronizing signals are present. 


FLAT-FIELD SIGNAL 

The flat-field signal with VITS inserted is used 
primarily for system testing at discrete average 
picture levels. 


The flat-field signal is a composite video signal 
that, during the active portion of each field, has a 
constant luminance level. The luminance level is 
selectable in eleven increments from 0 to 100% of 
white. An alternate selection provides automatic 
change between black and white with a period 
variable form 1 to 10s. 


When operating the 148 in the flat field mode, you 
may select a white level preset between 85 and 
100% and a black level preset between 0 and 
15%. Automatic change between white and black 
is available and occurs at a period adjustable 
from 1.0s to 10.0s. 


FIELD SQUAREWAVE SIGNAL 

The field squarewave signal is used to measure 
field time distortions. In this mode, the Tektronix 
148 provides a composite video signal with 205 
active lines at 700 mV, approximating a 50 Hz 
squarewave. The 148-M provides a composite 
video signal with 132 active lines at 700 mV, 
approximating a 60 Hz squarewave. 


Use this signal to detect low frequency phase 
and gain distortions, even those passing through 
clamper amplifiers. 


LINEARITY SIGNAL 

You can select three Linearity Test Signals: 
5 step, 10step, or ramp (either modulated or 
unmodulated). The subcarrier component is 
phase-locked to color burst. Use this signal for 
measuring differential gain and phase, dynamic 
gain, luminance signal linearity, luminance signal 
distortion caused by chrominance signal 
nonlinearity, and burst phase and amplitude 
errors. 


WINDOW SIGNAL 

The window signal in the 148 consists of a 
modulated 20T pulse followed by a 2T pulse 
followed by a bar with 2T risetime. The bar portion 
of the signal occupies the center 205 lines of 
each field. The window signal in the 148-M con- 
sists of a 2T pulse followed by a bar with a 
2T risetime. The bar portion of the signal occu- 
pies the center 152 lines of each field. 


MULTIBURST SIGNAL (148 ONLY) 

The multiburst signal is generated by a function 
generator controlled by a digital programmer. 
This design eliminates the need for individual 
start/stop oscillators on each burst and individual 
amplitude and ac axis adjustments. Each burst 
start time is completely stable, and each burst 
packet consists of an exact number of cycles, 
regardless of the frequency. Each burst starts at 
0° of the first cycle and ends at 360° of the last 
cycle. Location of the white flag with relation to 
the bursts is programmable and may be used for 
source identification. 


NOISE SIGNAL (148 ONLY) 

When the noise signal is selected the active 
picture lines contain noise generated by an inter- 
nal calibrated noise source. 


FIELD RATE SWEEP (148-M ONLY) 

This signal consists of a sinewave that is swept in 
frequency from about 200 kHz to more than 
6 MHz during each field period. Markers are 
spaced at about 1 MHz intervals. Composite sync 
and blanking are added to make the signal 
compatible with clamp circuits. 


MOD PULSE AND BAR (148-M ONLY) 
This signal consists of a 12.5T modulated pulse 
and a modulated bar with 12.5T rise and falltimes. 


CHARACTERISTICS 
PROGRAM CHANNEL 
Input Level — Adjusted to unity gain. 


Variable input Level — + 30%. 

inserted Signal Level — Within + 1% of nominal. 

Output Dc Level — <50 mV (no signal). 

Frequency Response, Program, and Preview Channels — 
+ 1%, 50 KHz to 5 MHz. 

Field Time Tilt — <0.5%. 

Line Time Tilt — <0.25%. 


Differential Phase Standard Input — Program Output: 
<0.15°. Preview Output: <0.3°. 


Differential Gain Standard Input — Program Output: <0.2%. 
Preview Output: <0.4%. 


Random Noise Output Program Channel — < —75 dB RMS. 
Hum, Transients on Noninserted Lines — >60 dB down. 


Spurious Signals During Blanking Time — Inactive line time 
= 40 dB down. Active ITS lines >60 dB. 


Signal Attenuation in “Delete” Mode — 2T Pulse: 
> —70 dB. Subcarrier (Color Bars): > —60 dB. 


Crosstalk into Program Channel from internal Signals — 
2T Pulse: < —70 dB. Subcarrier (Color Bars): < —60 cB. 


Unwanted Pedestal at Time of ITS Insertion — Program and 
Preview Channel: <5 mV. 


Insert Delay Adjustment Range — + 0.5 us front panel. 
SOURCE IDENTIFICATION CODE (148 ONLY) 
The Tektronix 148 is a source identification code generator 


with up to 25 pulses available in any combination on Line 16 or 
329. 


Pulse Width — 1 us. 
One Level — 630 to 700 mV above blanking. 
Zero Level — Within 25 mV of blanking. 


PAL AND PAL-M INSERTION 
TEST SIGNAL GENERATORS 


OTHER CHARACTERISTICS 
Power Requirements — 90 to 136 V ac or 180 to 272 V ac; 
48 Hz to 66 Hz, 55 W maximum at 115 V ac and 60 Hz. Fac- 
tory set at 230 V ac (R148) or 115 V ac (R148-M). 


Ambient Temperature — Performance characteristics are val- 
id over an ambient temperature range of 0°C to +50°C. 


PHYSICAL CHARACTERISTICS 





INCLUDED ACCESSORIES 
75 2 BNC termination (011-0103-02); 2 each BNC-T adaptors 
(103-0030-00); R148 and R148-M includes rackmounting hard- 
ware (351-0195-01); manual. 





ORDERING INFORMATION 


148 PAL Test Signal Generator .......... $6,450 
R148 PAL Test Signal Generator 
(RRAGKITIOUNIE) sacesssesniscccnssccccsscnnersesccassins $6,450 


148-M PAL-M Test Signal Generator .. $8,700 
R148M PAL-M Test Signal Generator 


(Rackmount) SCC eee eee eee eee eee eeeeteeeee eeeeee $8,700 
ET a a 
OPTIONAL ACCESSORIES 


Noise Measurement Filters — External filters are required 
with the 148 Generator when making noise measurements. 


Low Pass 6.0 MHz 625/50 — Order 015-0220-00 ........ $100 
Noise Weighting 5.0 MHz 625/50 — Order 015-0215-00 . $80 
Low Pass 4.2 MHz 525/60 — Order 015-0212-00 ........ $125 
Noise Weighting 4.2 MHz 525/60 — 

Oireliar 1S AYA AIO cssesnnssosccassnisnrnerreonsnsveesmesonatinbctsansuesnsen $90 


CCIR recommendation 568 provides for measuring signal- 
to-weighted random noise on ail international transmis- 
sions (both 525/60 and 625/50) with a 5.0 MHz low pass 
filter and a unified noise weighting filter. 


Low Pass 5.0 MHz — Order 015-0213-00 ..........cccceeeees $125 
Unified Noise Weighting Network — 
OrGiee: G16 DSO csavrarrcsrresseeninsiinsvrmmnnnsacine $65 
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R147A NTSC Test Signal Generator 


PROGRAM LINE 


PREVIEW MONITOR ° 
> 


MONITOR 
OMPOSITE cw sus FULL FIELD COMPOSITE VIDEO 
SYNC | | ay [ Boma | (BLACKBURST) 

ouT LOOP THRU 


ouT Out 





R147A Rear Panel 


147A 


VITS Generation, Insertion, and Deletion 





Sync and Burst Regeneration 
Program Signal Protected 


Full Field Test Signals Independently 
Selectable from VITS Program 


Reprogrammable for New Signals 
Vertical Interval Reference Signal 


Noise Test Signal and Measurements 
= 


The 147A NTSC Television Signal Generator pro- 
vides the test signals commonly used for test and 
measurement of video transmission systems. The 
signals generated are available as full-field com- 
posite video test signals and Vertical Interval Test 
Signals (VITS) that may be inserted on an incom- 
ing composite video signal. 


VERTICAL INTERVAL INSERTION/ 
DELETION AND PROGRAM CONTROL 

The 147A will insert VITS only when gen-locked to 
an incoming composite video signal. A VITS 
deleter/inserter involves active circuit elements in 
the program line within the generator. Fail-safe 
provisions are provided in the event of a malfunc- 
tion within the instrument, including loss of sync 
or power. Local and remote-control manual over- 
ride capability is also provided. 


When an incoming program is lost, the 147A will 
go to one of two operating modes selectable by 
internal reprogramming jumpers. They are: pro- 
gram line bypass, or full-field test signal or flat- 
field signal. In the event the program signal is lost, 
the transmitter will continue on the air. 
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ExT ITs 


TO REMOVE INSTRUMENT OURING PROGRAM 


1. REMOVE LINE CORD 
2. CONNECT BY PASS COAX BETWEEN Ts 
3. REMOVE T's FROM INSTRUMENT 


PROGRAM CONTROL FEATURES 
Processing Amplifier 

In addition to performing deletion and insertion 
functions, the 147A generator is designed to 
function as a sync and burst regeneration 
amplifier. 


TEST SIGNALS 

The 147A provides the following NTSC Vertical 
Interval Test signals. These signals are also avail- 
able full field (except VIRS): 


Composite 
Linearity 
Multiburst 
Noise 

Pulse and Bar 
VIRS 


The 147A also provides these full field test 
signals: 


Field Squarewave 
Flat Field 
Window 


NOISE TEST SIGNAL 

The 147A offers a signal-to-noise measuring tech- 
nique for in-service testing during the vertical in- 
terval. The noise present in the middle portion of 
a line is deleted while the noise generated in a 
calibrated source is inserted for measurements 
by comparison. You then adjust the calibrated at- 
tenuator until inserted and incoming noise ap- 
pears the same on a waveform monitor. The mea- 
sured noise values are independent of operator 
interpretation errors to within 2 IRE. 


CHARACTERISTICS 


PROGRAM CONTROL SYSTEM 
Input Level — Adjusted to unity gain. 


Variable Input level — + 30%. 


Input Return Loss — >46 dB to 5 MHz. Power on, 40 dB to 
5 MHz in bypass. 


Inserted Signal Level — 714 mV (100 IRE) + 1%. 


Frequency Reponse, Program, and Preview Channel — 
+ 1%, 50 kHz to 5 MHz; +1%, —5%, 5 MHz to 8 MHz. 


2T Pulse to Bar Ratio — 100% +0.5%. 








REMOTE LINE FUSE 


OTHER CHARACTERISTICS 
Power Requirements — 90 to 136 V ac or 180 to 272 V ac, 
48 Hz to 66 Hz, 40 W maximum at 115 V ac and 60 Hz. 


PHYSICAL CHARACTERISTICS 










Dimensions 


455 17.9 | 483 
99 3.9 89 
436 17.9 | 436 










Net 8.9 | 19.0 9.1 20.0 
Domestic Shipping 15.9 | 35.0 16.3 | 36.0 
Export Shipping 25.0 | 55.0 25.4 





147A OPTION 01 
The 147A Option 01 provides the signals used for transmitter 
remote control, but Color Bars must be provided from an alter- 
nate source such as the Tektronix earlier models 140, 144, 
146, or the current model 1410, SPG2, TSG7. 


INCLUDED ACCESSORIES 
75 2, BNC termination (011-0103-02); 2 each BNC-T adaptors 
(103-0030-00); front panel protective cover (200-1246-00); 
R147A rackmount slide (351-0195-01); manual. 


ORDERING INFORMATION 


147A NTSC Signal Generator ............ $9,750 
Option 01 — NTSC Signal Generator ........ccccceccorecessereeens NC 
R147A NTSC Signal Generator 

CFGCHITIORI AL) sanccinsnaresncxennscassonvsxsenensensce $9,750 
Option 01 — NTSC Signal Generator 

LC | NC 


OPTIONAL ACCESSORIES 
Noise Measurement Filters — External filters are required 
with the 147A Generator when making noise measurements. 
Low Pass 4.2 MHz 525/60 — Order 015-0212-00 ......... $125 
Noise Weighting 4.2 MHz 525/60 — Order 015-0214-00 . $90 
CCIR recommendation 568 provides for measuring signal-to- 
weighted random noise on all international transmissions (both 
525/60 and 625/50) with a 5.0 MHz low pass filter and a unified 
noise weighting filter. 
Low Pass 5 MHz — Order 015-0213-00 
Unified Noise Weighting Order 015-0283-00 .............00 





RANDOM NOISE 
MEASUREMENT SET 








1430 Random Noise Measurement Set Front Panel 


1430 





Conforms to CCIR Recommendation 568 
In-Service Testing 
Out-of-Service Testing 


Program Material Protected by Fail-Safe 
Provisions 


525/60 or 625/50 Standards 





The 1430 provides random noise measurement 
Capabilities on an in-service basis using the spa- 
tially adjacent noise matching technique with a 
waveform monitor. A program channel allows de- 
letion of VITS and/or noise on selected lines in the 
vertical blanking interval and a monitor channel is 
provided for making measurements in conjunc- 
tion with a waveform monitor. 


The 1430 has two sections. One section, perma- 
nently mounted in the rack, contains inputs and 
Outputs and program protecting material. The 
second section, containing circuitry and controls, 
may be easily removed without cable 
disconnection. 


Monitor Channel 

The monitor channel has an output independent 
from program for waveform comparison of the 
noise on the incoming signal and noise from the 
internal noise generator. Front-panel controls de- 
termine monitor channel parameters with three 
operating modes: VITS, Full Field, and Out of 
Service. 


In the VITS mode, any line between 10 and 21 in 
either or both fields may be selected for insertion 
of the reference noise. The Full Field mode pro- 
vides insertion on all active lines. 


The Out of Service mode is provided for measure- 
ments on sources that do not have composite 
sync. In particular, these include transmission cir- 
cuits not carrying signals at the time testing is 
conducted. Horizontal sync is added for wave- 
form monitor synchronization. 


In all modes the insertion width is internally set at 
26 us. Delay between insertion and sync is con- 
trolled by the Delay adjustment. A switch and a 
potentiometer covering a range of O to 100 IRE 
controls the insertion pedestal level. 


Monitor channel gain control, with a +3dB 
range, allows nomalizing the signal for a 1 V peak- 
to-peak signal so that noise measurement relative 
to 1 V may be made. The internal noise weighting 
filter may be switched in or out from the front 
panel for evaluation of the spectral content of the 
incoming noise. This filter is the monitor channel 
only and does not affect the program output. 


The 1430 may be used on both 625/50 and 525/60 
systems but is shipped equipped for 525/60. The 
1430 Option 01 is equipped for 625/50. Both mod- 
els use the unified weighting filter per CCIR Rec- 
ommendation 568. Insertion loss characteristics 
are as follows: 





insertion Loss = 
1 MHz 5.9 dB 
2 MHz 10.2 dB 
3 MHz 12.0 dB 
4 MHz 13.0 dB 
5 MHz 13.6 dB 
Program Channel 


The Program Channel has a 752 input imped- 
ance and unity gain and output impedance of 
75 2. No program impairment is introduced. A re- 
lay provides program signal continuity if the 1430 
loses power. Internal programming, readily 
changeable, controls all deletion parameters. Up 
to three lines between 10 and 21 in either or both 
fields may be deleted. The deletion may be var- 
ied between the first half, second half, or full ac- 
tive portion of the video line. A pedestal may be 
inserted in the deleted portion of a line at 10, 50, 
or 100 IRE levels. 


CHARACTERISTICS 
PROGRAM CHANNEL 

Signal input Level — 1 V nominal. 
input Impedance — 75 {2 nominal. 
Input Return Loss — Power On: =46 dB to 5 MHz. Power Off 
or Bypass: >40 dB to 5 MHz. 
Output Impedance (Operating) — 75 {2 nominal. 
Output Return Loss (All) — =30 db to 5 MHz. 
Output Blanking, Dc Level — 0 V within 50 mV, for blanking 
pulses. 
Inserted Pedestal Level — Adjustable to 100, 50, 10, or 
0 IRE. 
2T Pulse to Bar Amplitude — Within 0.25%. 
Mod Sin? Pulse (Chrominance and Luminance) — 100% 
within 0.5%. 
Waveform, Tilt — Field Rate Squarewave <0.5%, 26 us Bar, 
<0.5%. 
Differential Phase (10% to 90% APL, Standard input) — 
Program Output: <0.15°. 
Differential Gain (10% to 90% APL, Standard Input) — Pro- 
gram Output: <0.2%. 
Line Time Amplitude Nonlinearity (10% to 90% APL, Stan- 
dard Input) — <0.5%. 
Random Noise — Program Output: >75 dB (RMS) down (us- 
ing weighting and low pass filters, 5 MHz). 
Hum or Transients on Noninserted Lines — >60 dB down, 
(using weighted and low pass filters, 5 MHz). 
Spurious Signals During Blanking Lines — +40 dB down, 
low pass (5 MHz). 
Signal Attenuation in Delete Mode — 27 pulse: >70dB 
down. Subcarrier (Color Bars): >60 dB down. Insertion pedes- 
tal: 10, 50, and 100 IRE, first half, second half, or entire line (up 
to 3; 10 to 21) or full field. 
Unwanted Pedestal at Time of VITS Insertion — <0.7 IRE. 


Time Jitter — <5ns. 


NOISE 
Pedestal Level — Pedestal Amplitude: 10 IRE, 50 IRE, and 
100 IRE. 
Pedestal Position (insertion Mode Only) — Delay: 10 us to 
50 us. 


Noise Amplitude — 20dB to —59.5dB (0dB = 700mV 
RMS). 

Noise Attenuators — Absolute Amplitude: Within 1 dB. 
Noise Spectrum — Energy/Unit Bandwidth: Fiat within 6 dB, 
15 kHz to 5 MHz. 

Output Impedance — 75 {) nominal. 

Output Return Loss — >30 dB. 

Noise Weighting and Low Pass Filter — Per CCIR recom- 
mendation 421-2. 


AC POWER 
Line Voltage Range — 115 V ac: 90 V to 132 V. 230 V ac: 
180 V to 264 V. Standard 1430: Factory set at 115 V ac. 1430 
Option 01: Factory set at 230 V ac. 


Maximum Line Current — 0.25 A. 
Maximum Power Consumption — 30 W. 
Line Frequency Range — 48 Hz to 66 Hz. 


PHYSICAL CHARACTERISTICS 


Weights 





INCLUDED ACCESSORIES 
One pair slide guide (351-0331-03); cover program front panel 
(200-1481-00); manual. 


ORDERING INFORMATION 
1430 Random Noise Measuring Set 


(S25(CO) ssicnccsiicssenscsnvaonsvercnvsacanmnanscaaciss $4,115 
Option 01 — Random Noise Measuring Set 
(BRGIBI saciscinenncinstnanatsinanicisadasuanonanmaatbesstatisaes +$85 


The 1430 and 1430 Option 01 are provided with the 5.0 MHz 
low pass filter and unified weighting filter per CCIR Recommen- 
dation 568. 
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AUILOMATIC 
VIDEO CORRECTOR 


JE 















SYNC GAIN 


Remote Monitor Unit 


1440 


Reduces Operating Costs 


Extends Transmitter Tube Life and Reduces 
Maintenance Costs 


Maintains Consistent High Quality Color 
Pictures 


Automates Transmitter Modulation Level 
Control 


Maintains Correct Sync-To-Video Ratios 
During Line Voltage Fluctuations 


Automatic VIRS Referenced Correction of: 
Overall Video Signal Amplitude 
Chrominance to Luminance Gain Ratio 
Black Level 
Chrominance Phase 
Burst Gain 
Sync Gain 


Optional Closed Loop Capabilities for Great- 
er Efficiency and Economy in Transmitter 
and VTR Operations 


The 1440 VIRS Automatic Video Corrector gives 
fully automatic correction of video gain, chromi- 
nance to luminance gain ratio, black level (set 
up), chroma phase, burst amplitude, and sync 
amplitude errors. With this corrector in your facili- 
ty, the quality of the program signal is rigidly 
maintained. Ordinary changes and even many se- 
vere distortions are automatically corrected. 


Video gain correction is referenced to the 50 IRE 
level of the VIRS. Chrominance to luminance gain 
ratio and burst phase corrections are referenced 
to the amplitude and phase of the VIRS chromi- 
nance respectively. Set up level correction is ref- 
erenced to the 7.5 IRE level of the VIRS. Sync and 
burst gain corrections are controlled respective to 
their standard amplitudes. 
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“BURST PHASE ss CHROMA GAIN GAIN 


REMOTE CONTROL Ut UNIT 015-0240-00 


REMOTE MONITOR UNIT \1440) 


Auxiliary Units 

In most applications, the usefulness of automatic 
correction is enhanced by a Tektronix Remote 
Control Unit. You can conveniently select correc- 
tor modes and manually correct six signal param- 
eters with this unit. The remote unit allows easy 
adjustment of the parameter's preset values for 
operation in the absence of a reference signal. 
Automatic correction value adjustments are also 
provided. 


The Tektronix Remote Monitoring Unit provides 
meter indications of the amount of correction ap- 
plied to the signal. 


CHARACTERISTICS 
input Impedance — 75 {) nominal. 
Video Delay — 145 ns. 
Output Impedance — 75 (2. 


Linear Waveform Distortions (Maximum) — Field Time: 
0.5%, Line Time: 0.5%. Short Time: T Pulse/Bar: 2%. 2T Pul- 
se/Bar: 1%. 


Nonlinear Waveform Distortions — Differential Gain (10% to 
90% APL): 0.5%. Differential Phase (10% to 90% APL): 0.5%. 
Dynamic Gain (10% to 90% APL): Picture 0.5%, sync 0.5%. 
Chrominance/Luminance intermodulation: 0.5%. Line Time 
Nonlinearity: 0.5%. 


Unweighted Video Signal to Random Noise Ratio — >60 dB 
to 5 MHz. 


Spurious Subcarrier — — 60 dB. 


Field Time Tilt Correction — 25% Tilt on Input Signal: Will be 
reduced to <1%. 


Clamping Characteristics — 10% to 90% APL or 90% to 
10% APL. Recovery within one line to within five IRE without 
overshoot. Slow clamp option provided to reduce keyboarding 
when used with noisy signals. Hum Reduction: 1 V hum on 
input signal can be reduced to <25 mV. 


Maximum Correction Ranges — Video Level at Input: +6 dB. 
Sync Level at Input: +3 dB. Chrominance/Luminance Gain: 
+3 dB. Burst Level: +6 dB Burst/Chrominance Phase: + 25°. 
Black Level Set Up: +10 IRE. 

Reduced Correction Ranges — Video Level: +2 dB. Sync 
Level: +3 dB. Chrominance/Luminance Gain: +3 dB. 


Burst/Chrominance Phase: +25°. Black Level Set Up: 
+5 IRE. 


~ MASTER GAIN 





Dc Error-Signal Output — Source Impedance: 10 kf). Open 
Circuit Voltage: 10 V for remote metering and telemetry. Six 
Outputs: Video gain, sync gain, burst gain, relative chroma 
gain, burst phase, and set up. 

Chroma/Luminance Gain Correction (+3 dB to —3 dB) 
—2T Pulse/Bar Ratio — 110% maximum and 92% minimum. 
T Pulse/Bar Ratio: 125% maximum and 85% minimum. 
2T Pulse Preshoot: 5% maximum. T Step Overshoot: 5% max- 
imum. T Step Risetime: 95 ns minimum and 155 ns maximum. 
Chrominance/Luminance Delay: 10ns minimum and 10ns 
maximum. VIR Signal Correction Rate: 0.35 s (90% correction 
without overshoot). 


POWER SUPPLY 
Line Voltage Range — 115 V ac + 10% and 230 V ac + 10%. 
Maximum Power Consumption — 35 W. 
Line Frequency Range — 48 to 66 Hz. 


PHYSICAL CHARACTERISTICS 


Dimensions 


Net 
Domestic Shipping 
Export Shipping 





ORDERING INFORMATION 
1440 NTSC Automatic Video 
CONT SCUOE  ceseisscanccctsnnssaccvccausadcsseveesvessane $6,325 


OPTIONAL ACCESSORIES 
Remote Control Unit for 1440 — (includes 2 connectors). 


Gitar BAS -B2KG OD wssccsssccansssaisasinasccindcwnsasonssaswewmisaniaatiniae $775 
Remote Monitor Unit for 1440 — (includes 1 connector). 
on Bg i |} | | coe ara $865 


Six Foot Extender Cable — With connectors for use 
between the 1440 and Remote Control Unit or 

Remote Monitor Unit. Order 012-0131-00 ..............cceeeee $300 
Three Foot Extender Cable — With connectors, for use 
between the 1440 chassis and the rear rackmounting 

ee RA Se, | ae $90 
eee ee ee ees eS 





TELEVISION 
DEMODULATORS 


The 1450-1 is compatible with System M Television Transmission, the 1450-2 is compatible with System B/G, and the 1450-3 is compatible with System |. 


1450-1/1450-2/1450-3 


Measurement-Quality Performance for 
Negligible Distortion 





Synchronous Detection Elminates 
Quadature Distortion 


Envelope Detection for Accurately 
Determined Differential Phase 


Surface Acoustic Wave Filter Provides 
Precise Nyquist Slope; Excellent Long 
and Short-Term Stability 


Digital Readout of Input Power Level for 
Easy, Accurate Field Strength Readings 


Constant-Bandpass Characteristics Over 
Wide Dynamic Range 


Any Single VHF or UHF Channel Operation 
UHF and VHF Tunable Down Converters 


Conforms to EIA Standard RS-462 
(System M Only) 


The 1450-1 (System M), 1450-2 (System B/G) and 
1450-3 (System!) Demodulator Mainframes are 
combined with a Tektronix Television Down Con- 
verter (TDC) to provide an accurate link between 
your transmitter's RF signals and video baseband 
measuring equipment. Unique components work 
together to identify and eliminate any possible 
demodulation distortion in reproduced signal 
characteristics. You see a transparent picture of 
your transmitter's performance and signal output. 


High Performance Spectrum Analyzers for your 
RF measurements are described on pages 210- 
225. 


Tunable or Fixed-Channel Down Converters 
For demodulating an RF signal at a TV channel 
frequency, the 1450 Series demodulator main- 
frames must be used with a Tektronix TDC. Three 
compatible TDCs are available for each system 
and provide a selection between tunable and 
fixed-channel performance. The TDC Fixed-Chan- 
nel Down Converter supports your specified sys- 
tem channel number. Tunable Down Converters 
available for VHF and UHF channels are the TDC1 
and TDC2 respectively. 


Demodulation of the transmitter IF signal may be 
accomplished by using only the mainframe. 


Synchronous and Envelope Detection 

The 1450 Series demodulators allow you to select 
either synchronous or envelope detection. Each 
method has advantages, yet both are required for 
full measurement capability. For instance, syn- 
chronous detection is necessary for measure- 
ments that can be seriously affected by quadra- 
ture distortion. 


The 1450 Series demodulators have two synchro- 
nous video detectors operating in phase quadra- 
ture. One detects the in-phase signal; the other 
detects the quadrature component of the video 
signal. (The quadrature component is a measure 
of change in visual carrier phase resulting from a 
change of video level.) 


However, if incidental phase modulation is 
present on the picture carrier, the amount of dif- 
ferential phase measured on a synchronously de- 
tected signal will be erroneous. Because of this, 
an envelope detector is necessary to determine 
the actual differential phase present. The enve- 
lope detector has linear transfer characteristics 
down to 3% carrier and so provides optimum 
modulation depth indication. 


Tektronix-Developed Surface Acoustic 
Wave Filter 

The 1450 Series demodulators feature a SAW 
(surface acoustic wave) filter developed by 
Tektronix. It provides more precise Nyquist slope 
characteristics without group delay distortion, im- 
proves long- and short-term stability, and lowers 
maintenance costs compared to conventional fil- 
ter network circuitry. 


In conventional demodulators, the more precisely 
the bandpass characteristics approach an ideal 
Nyquist curve, the more complex the filter net- 
work required. In the 1450 Series demodulator 
mainframes however, the bandpass characteris- 
tics are determined by just a single component, 
the SAW filter. Precision is the result. 


Conventional tuned IF circuitry must be meticu- 
lously adjusted and is subject to change with me- 
chanical and thermal shock. But the SAW filter is 
in a sealed unit and accurately provides the criti- 
cal selectivity characteristics of the demodulator 
—and requires no adjustments. 


Constant-Bandpass Characteristics 

The Tektronix 1450 Series demodulators offer 
constant-bandpass characteristics over the entire 
dynamic range of input signal level. Amplifiers in 
the mainframe operate at a constant gain, and 
pin-diode attenuators are used to adjust the over- 
all gain of the demodulator. This more sophisticat- 
ed approach to AGC (automatic gain control) is 
necessary to maintain constant-bandpass char- 
acteristics over the entire dynamic range of input 
power (—69 dBm to —3 dBm). Additional attenu- 
ation of 30 dB, available in 10 dB steps, can shift 
the range for higher input power levels. In addi- 
tion to AGC, demodulator RF/IF gain control can 
be set for manual operation. 


Digital Reading of Input Power 

With the accurate (to 0.1 dB) digital readout you 
get measurements of input power you can de- 
pend on at transmitter sites, remote sites, or, for 
calibrated field strength measurements. 


Split and Intercarrier Sound 

For making measurements or adjustments on au- 
ral transmitters, the 1450 Series demodulators 
feature both split and intercarrier sound channels. 
The split carrier channel, which will operate with- 
out the presence of the visual carrier, may be 
used when making measurements on the aural 
transmitter only. 


Four audio outputs give added measurement ca- 
pability: a 600 2 output, two low impedance out- 
puts for driving a speaker or headphones, and a 
calibrated output for making deviation measure- 
ments with an AC voltmeter or an oscilloscope. 


Quadrature Distortion 

Quadrature distortion occurs when a single side- 
band signal is demodulated with an envelope 
detector. 


Quadrature distortion most severely affects the 
chrominance signal, causing a loss of brightness 
in highly saturated colors, especially those at high 
luminance levels. Narrow white picture elements 
against the dark backgrounds are reproduced at 
reduced brightness. 


Synchronous detection of the television RF signal 
elminates quadrature distortion, allowing the true 
performance of the transmitter to be determined. 
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TELEVISION 


TE 


CHARACTERISTICS 
RF Characteristics Tunable TDC1 or TDC2 
RF Input Impedance 50 2 (N)*! 50 © (N)*! 
Return Loss with 0 dB attentuation > 20 dB >10dB 
Return Loss with >20 dB attenuation =30 dB >30 dB 


Frequency 


Level Range 
(0 dB from mainframe attenuator) 
(10 dB from mainframe attenuator) 
(20 dB from mainframe attenuator) 
(30 dB from mainframe attenuator) 


Any System B, G, | or M 
assigned carrier frequency 
+20 kHz 


—69 dBm to —3 dBm 
—59 dBm to +7 dBm 
—49 dBm to +17 dBm 
—39 dBm to +27 dBm 





(TDC1) All System B or M VHF assigned 
carrier frequencies, + 27 kHz 

(TDC2) All System G, |, or M UHF assigned 
carrier frequencies, + 27 kHz 


—65 dBm to +1 dBm 
—55 dBm to +11 dBm 
—45 dBm to +21 dBm 
—35 dBm to +31 dBm 


AGC Range 66 dB 
Noise Figure VHF TDC1 <19 dB 
UHF <11 4B TDC2 <19 dB 
Adjacent Channel Cross Modulation >60 dB 
Alternate Channel Cross Modulation >60 dB 


Variation in Frequency Response 
with AGC 


*1 In 502: +27 dBm = 5V RMS 


—3 dBm = 158mV RMS 
—69 dBm = 80 u.V RMS 


IF 
Input Impedance (Z;,,) — 50 © (BNC). 
Return Loss — >18 dB. 
IF Level Range — — 20 dBm to —64 dBm. (Signal to noise 
ratio deteriorates as signal level decreases.) 
IF Frequency 
1450-1: Visual is 37, 38.9, or 45.75 MHz +127 kHz (as speci- 
fied by the mainframe/TDC options). Aural is 4.5 MHz below 
visual. 
1450-2: Visual is 38.9 MHz + 127 kHz. Aural is 5.5 MHz below 
visual. 
1450-3: Visual is 38.9 MHz + 127 kHz. Aural is 6.0 MHz below 
visual. 


VIDEO 
Video Output — Zp: 752 (2 BNC). Return Loss: >34 dB. 
Level 1 V p-p sync tip to peak white. 


Dc Level — Back Porch AGC: Blanking level at 0 V +50 mV. 
Sync Tip AGC: Referenced to blanking level, sync tip is at 
—286mV +5.7 mV (1450-1), —300mV + 6mvV (1450-2, 
1450-3). 


Line Time Distortion — <0.5%, wideband IF, synchronous 
detection. 1.0% in all other IF, detection mode combinations. 


Field Time Distortion — <0.5%. 
Line Time Nonlinearity — <1%. 


Differential Gain — Synchronous: <1%. Envelope: <4%. 
Differential Phase — <1°. 
Chrominance/Luminance Delay — < +20 ns. 


Chrominance/Aural/Visual Carrier Intermod — +50 dB 
down. 


Aural Signal Rejection — >46 dB. 

Video Signal to Noise Ratio — Low Frequency (p-p video/ 
p-p hum): =>60 dB. Mid Frequency Coherent (p-p video/p-p 
noise): =50 dB. White Noise (p-p video/RMS noise): >60 dB. 
Quadrature Output — Zp: 75 2 (BNC). Return Loss: >34 dB. 
Quadrature Phase: 90° +2° (with respect to Video Out). 
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(VHF) <+0.1 dB 
(UHF) <= +0.15 dB 
+31 dBm = 8V ARMS 


+1dBm = 251mV RMS 
—65 dBm = 126 uV RMS 


System B, G,| <+0.4dB 
System M <+0.3 dB 


Zero Carrier Reference Gate 

1450-1: Width is 30 us + 10%. Delay is 20 us + 10% from lead- 
ing edge of sync. Carrier Cutoff is >50 dB. Zero Carrier is 
+0.5 IRE. Timing Factory is set to line 20 of both fields, inter- 
nally selectable from lines 10 through 25 of both fields. 
1450-2, 1450-3: Width is 30us +10%. Carrier Cutoff is 
= 50 dB. Zero Carrier is +3.5 mV. Timing Factory Set to Line 
is 16/329 of both fields, internally selectable from lines 10/323 
through 25/338 of both fields. 


EXT Zero Carrier Reference Drive Input — Zj,; ~5k22 
(BNC). Level Required: = +1 V. 


AUDIO 
Frequency Response 
1450-1: De-emphasis Out is +0.4 dB (30 Hz to 20 kHz). De- 
emphasis In Standard is 75 us. De-emphasis Curve is 
+0.4 dB. 
1450-2, 1450-3: De-emphasis Out is +0.4dB (30Hz to 
25 kHz). De-emphasis In Standard is 50 us. De-emphasis 
Curve is +0.5 dB. 


Harmonic Distortion — <0.2% (30 Hz to 15 kHz at full output 
with +25 kHz deviation) for 1450-1 or +50 kHz deviation for 
1450-2 and 1450-3. 


Audio Signal to Noise Ratio — Intercarrier Mode: =55 dB. 
Split Carrier Mode: 1450-1, 1450-2 is >75 dB. 1450-3 is 
>70 dB. External Aural Intercarrier In: =75 dB. Aural Only 
Mode: =75 dB. All at 1 kHz modulation and +25 kHz 
(+50 kHz for 1450-2 and 1450-3) deviation. 

Deviation Output — Z0: 600 2 (BNC). Level: 50 mV/kHz + 1% 
(20 KHz/V + 1%). 

Aural Intercarrier In — Zin: 502 (BNC). Return Loss: 
>20 dB. Level: —30 dBm +5 dB. 

Aural Intercarrier Output — Zo: 50 {? (BNC). Return Loss: 
> 20 dB. Level Nominal: —6 dBm up to 0 dBm. 


600 © Balance Line Output — Level + 10 dBm except 1450-3 
level +8 dBm (internally adjustable from <—10dBm to 
+15 dBm). Connector XLR. 

82 Speaker Output — Level up to 5W RMS, front panel 
adjustable. Connector Barrier block. 


Headphone Output — Level up to 50 mW into 8 2. headphone 
(stereo or mono style). Connector phone jack. 


Remote Connector — Alarm output SPDT relay contact rated 
at 28 V, 3 A. External synchronous/envelope switch. Ground 
for envelope detection. 
Electromagnetic Susceptibility — Up to 10 V/meter. 
Damage Level at RF Input — 1 W maximum (any attenuator 
setting). 

AC POWER 


Line Voltage Ranges — 100 V ac + 10%, 120 Vac + 10%, 
220 V ac + 10%, 216 to 250 V ac. 


Power Consumption — 100 W max. 
Mains Frequency — 48 Hz to 62 Hz. 
ENVIRONMENTAL CHARACTERISTICS 
Temperature Range — Operating: 0°C to 50°C. 
Altitude Range — Operating: Sea level to 4570 m (15,000 ft). 


PHYSICAL CHARACTERISTICS 


Mainframe 
Down Convertor 





INCLUDED ACCESSORIES 
Pair rackmount slide guide (351-0301-03); N to BNC coaxial 
adaptor (103-0045-00); extender circuit board (670-5034-00); 
50 2 BNC coax cable (012-0751-00); 50 2 SMA double shield 
coax cable (012-0752-00); two BNC to square-pin-adaptor 
cables (175-2140-00); BNC to Peltola adaptor cable 
(067-0709-00); TORX screwdriver (003-0816-00); male con- 
nector (131-1007-00); hood (200-1170-00); two screws 
(213-0260-00); low pass filter (015-0352-00). For 1450-1: 
ICPM graticule (331-0393-12); 0.6 A slow blow fuse 
(159-0043-00). For 1450-2 and 1450-3: ICPM graticule 
(331-0393-15); 1.25 A slow blow fuse (159-0041-00). Manual. 


AURAL INTERCARRIER 
IN ouT 8 () SPEAKER 


wear ST Tas 


AUDIO OUT 
(MAX 5 W) 


REMOTE 


ZERO CARRIER 
REF DRIVE IN 


DEVIATION OUT (MAX 5 V P-P) 


50 mV/ kHz 


VIDEO QUADRATURE 


75.0 OUTPUTS 


ORDERING INFORMATION, SYSTEM M 
1450-1 Television Demodulator 


(Order one vision IF option) .............. $13,935 
Option 01 — 37 MHZ VISION IF ............ccseececseessesersreesesseees NC 
Option 02 — 38.9 MHZ VISION IF ......ccccccccsesecseseeessssseeeeeees NC 
Option 03 — 45.75 MHZ VISION IF ........cssssccccscrerrssseereesees NC 
Option 10 — Wide Bandwidth Audio 

Be ae Os CO OG SII cecncennennonsiorcnsennnnnnceniliosiiitiliiieciin +$165 


For demodulation of RF signals, one of the following three 
down converters must be plugged into the 1450-1 
mainframe. 


Order one vision IF option and either Option 11 or 14. 
TDC Fixed Channel Down Converter 


(stiplulate channel number when ordering)... $3,445 
TDC-1 Tunable Down Converter VHF Band ............... $7,435 
TDC-2 Tunable Down Converter UHF Band .............. $7,435 
Option 01 — 37 MHZ VISION IF ........cccccccscscececesseseesseesensens NC 
Option 02 — 38.9 MHZ VISION IF ........ccccsseeccccsseseessesneseenes NC 
Option 03 — 45.75 MHZ VISION IF ....cccssccccccsssssssesseeseressees NC 
Option 11 — System M COuntrieS ......ccsscssessscceeesessreesens NC 
Option 14 — System M CountrieS ...........ccssccecssessseseseseres NC 





ORDERING INFORMATION, SYSTEM B/G 


1450-2 Television Demodulator 
(Order both Option 02 and Option 09) . $11,900 


Option 02 — 38.9 MHZ VISION IF .........ccccccsesecccceceesseeeerenee NC 
Option 09 — +90/—170 ns Group Delay ..........cccscceseeeere NC 
Option 10 — Wide Bandwidth Audio 

UP ASE EE: MER O16 GS .. acncsscrnanstenesntotantiansanteonnntenensen +$165 


For demodulation of RF signals, one of the following three 
down converters must be plugged into the 1450-2 main- 
frame. Order both Option 02 and Option 12. 


TDC Fixed Channel! Down Converter 


(stiplulate channel number when Ordering)... $3,445 
TDC-1 Tunable Down Converter VHF Band ............+. $7,435 
TDC-2 Tunable Down Converter UHF Bano .............. $7,435 
Option 02 — 38.9 MHZ VISION IF .............cccecccceessesseeeeeeeees NC 
Option 12 — System B/G/Il COUNTIES .........scccessseeressensers NC 


1450 
SERIES 


NOMINAL RANGE FUSE 
100 90-110 V 
120 108-132 V 
220 198-242 V 
240 216-250 V 
FREO 47-63 Hz 
110W MAXAT 5SOHz 


1 25ASLOW 


06A SLOW 





ORDERING INFORMATION, SYSTEM | 
1450-3 Television Demodulator 


(Order Option 02) ...... sAiaananitnnntnannannees $13,145 
Option 02 — 38.9 MHZ VISION IF ............:ccsseeseeesseneeeeeeeeees NC 
Option 10 — Wide Bandwidth Audio 

2B HE 10 GG NAS 2: OG CD. snitcivcntisccsstsccccacscciccccciniccecsiincts +$165 


For demodulation of RF signals, one of the following three 
down converters must be plugged into the 1450-3 main- 
frame. Order both Option 02 and Option 12. 


TDC Fixed Channel Down Converter 


(Stiplulate channel number when Ordering) ..........000 $3,445 
TDC-1 Tunable Down Converter VHF Band .............. $7,435 
TDC-2 Tunable Down Converter UHF Band .............. $7,435 
Option 02 — 38.9 MHZ VISION IF ........cccccccesseeeeeeeeeseseeeeeees NC 
Option 12 — System B/G/! COUNTIES ..........cccccceeeeeseeseeees NC 


| smn ee Se Se 
COUNTRIES: SYSTEM M (Option 11) 

Antigua, Barbados, Bermuda, Brazil, Canada, Chile, Colombia, 
Costa Rica, Cuba, Curacao, Dominican Republic, Ecuador, EI 
Salvador, Guam, Guatemala, Johnston Islands, Korea, Mexico, 
Micronesia, Netherlands Antilles, Nicaragua, Panama, Peru, 
Phillipines, Puerto Rico, Samoa, St. Kitts, Surinam, Taiwan, 
Trinidad/Tobago, Uruguay, U.S.A., Venezuela, Virgin Islands. 


COUNTRIES: SYSTEM M (Option 14) 
Japan and Okinawa. 


COUNTRIES: SYSTEM B/G/I (Option 12) 
Algeria, Austria, Bahrain, Bangladesh, Belgium*?, Brunei, Cy- 
prus, Denmark, East Germany, Egypt, Equatorial Guinea, Ethi- 
Opia, Finland, Ghana, Gibraltar, Greece, Hong Kong, Iceland, 
India, Indonesia, Iran, Iraq, Israel, Ireland (UHF)*', Italy (UHF), 
Jordan, Kenya, Kuwait, Lebanon, Liberia, Libya, Malta, Mauriti- 
us, Netherlands, Nigeria, Norway, Oman, Pakistan, Portugal, 
Qatar, Rhodesia, Saudia Arabia*?, Sierra Leone, Singapore, 
South Africa (UHF)*', Spain, Sudan, Sweden, Switzerland, 
Syria, Tanzania, Thailand*?, Tunisia, Turkey, Uganda, United 
Arab Emirates, United Kingdom (UHF)*', West Germany, Ye- 
men Arab Republic, Republic of Yemen, Yugoslavia, Zambia. 
*! System | 
*2 System B only. 
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DIGITAL SWEEP GENERATOR 
AND VIDEO AMPLITUDE CALIBRATION FIXTURE 





2o -rece 


Video Amplitude Calibration Fixture, Digital Sweep Generator, and P-P Detector shown in a Tektronix TM 504 Mainframe 


Accurate calibration and verification of video 
equipment performance is essential for mainte- 
nance of optimum television system quality and 
thus signal quality. 


New products, as well as calibration standards 
and procedures, have been developed to help 
provide accurate and NBS-traceable calibration 
and performance verification of Tektronix televi- 
sion products. 


VIDEO AMPLITUDE 

CALIBRATION FIXTURE 

ESS SS Sa ee eee 
Provides a Standard Reference For Ampli- 
tude Calibration 


Preset Values For Common Video Signals 


NTSC, PAL, PAL-M, SECAM Compatible 


The VAC (Video Amplitude Calibration Fixture) is 
a precision test fixture used in the measurement 
of common video signals and the calibration of 
video test signal generators and waveform moni- 
tors. It provides a simple means of measuring and 
calibrating luminance and chrominance ampli- 
tudes associated with most video signals. 


The VAC provides a squarewave amplitude refer- 
ence from 0.0 mV to 999.9 mV peak with a resolu- 
tion of 0.1 mV and an accuracy of 0.05%. Signal 
amplitude may be selected using a four-digit front 
panel lever-switch or from over 500 preset values 
stored in EPROM. The VAC preset amplitudes are 
compatible with NTSC, PAL, PAL-M and SECAM 
television systems. 
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In the design of the VAC, careful attention was 
paid to thermal tilt to ensure accurate conversion 
from dc calibration to squarewave output. Unique 
choice of output impedance compensates load- 
ing effects when calibrating equipment with loop- 
through inputs. 


The calibration of the VAC requires only a digital 
voltmeter with an accuracy of 0.01%. 


The VAC operates in any of two compartments of 
the Tektronix TM 500 or TM 5000 Series power 
modules (except TM 501). 


CHARACTERISTICS 
Output Signal 
Front Output Connector — 37.5 1; BNC connector located on 
front panel. 
Rear Interconnect — 0.012; Rear edge connector pins 27A 
and 28A. 
Amplitude Range (Tolerance Disabled) — 0 mV to 999.9 mV 
+(0.05% +0.1 mV); p-p squarewave amplitude. 
Amplitude Range (Tolerance Enabled) — 0 mV to 999.9 mV 
+(0.5% +0.1 mV) + Tolerance reading; p-p squarewave 
amplitude. 
Resolution — 0.1 mV. 
Risetime — Less than 1 us. 
Frequency — NTSC, PAL-M, 270 Hz nominal; PAL, SECAM, 
275 Hz nominal. 


ENVIRONMENTAL 
Normal Operating Temperature — + 15°C to +35°C. 
Operating Temperature Range — 0°C to +50°C. 
Weights — Net: 1.4 kg, (3.0 Ib). Net Shipping: 4.5 kg, (10.0 Ib). 


INCLUDED ACCESSORIES 
(+ 0.025%) 75 {2 Terminator (011-0102-01); 0.06% attenuator 
(011-0134-00); subcarrier harmonic rejection filter 
(015-0407-00); manual. 


Order 067-0916-00 Video Amplitude 


COMWATION FING sisccicccsccsicssecccssataciiis $2,250 
OPTIONAL ACCESSORIES 
72 in Low Loss 75 2 Cable — Order 012-0159-01 ........ $30 


PEAK-TO-PEAK DETECTOR 


Brgorw 
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PEAK-TO-PEAK DETECTOR 
Se a Se ee 
NBS-Traceable Frequency Response 
Standard 


Ultra Flat Response 


Detector Amplifier Corrects Detector Diode 


Gain and Offset Errors 
> Se Se 


The 015-0408-00 Detector Amplifier, combined 
with a 015-0413-00 Detector Head, comprise an 
NBS-traceable peak-to-peak detector system for 
baseband video frequency response testing. This 
system allows precise comparison of sinewave 
amplitudes at frequencies throughout the video 
spectrum. Typical response is accurate to as low 
as +0.02% (+0.002 dB). 


The frequency response of an analog generator 
may be calibrated using the peak-to-peak detec- 
tor system as a transfer standard. The generator 
may then be used as a frequency response trans- 
fer standard to calibrate frequency response and 
chrominance-luminance gain of test equipment 
such as waveform monitors and vectorscopes. 


A second detector head may be ordered for dif- 
ferential measurements. 


CHARACTERISTICS 
input Signal Range — 0.25 V to 1.0 V p-p. 
Envelope Gain Unit — +0.1% for 1% signal change. 
Input Impedance — 75 {). 


Frequency Response 





Frequency Supplemental 
Requirements Information 
Typical Transfer 
Response Uncertainties 
NBS 
25kHz |+0.1, —0.7% |+0, —0.25%|+0.05% |+0.01% 
S0kHz _|+0.1, ~0.3% |+0, ~0.1% |+0.05% |+0.02% 
soo kiz [so1%  [eo.0sm  [ro.0s% [eo.02% 
200kHz_|+0.1% _|+0.02% _ |+0.05% |+0.05% 
S00kHz |r0.1% |+0.02% __|+0.05% |+0.05% 
1 MHz | 0.0% cael caunal nous 
(Reference) 
2MHz |+0.1% {0.02% _|+0.05% |+0.1% 
SMHz |+0.1%  |+0.02% __ |+0.05% |+0.1% 
1oMHz [0.15% |+0.05% _|+0.05% |+0.1% 
20MHz |+0.2% |r0.1% (0.05% |+0.2% 
BOMHz |+0.5% |+0.2% (0.1% _|+0.2% 
SOMHz |+20%  |r1.0%  |r0.2% |+0.5% 


INCLUDED ACCESSORIES 
Detector head and data sheet with NBS-traceability curves 
(015-0413-00); 72 in low loss 752 cable (012-0159-01); 
manual. 
Order 015-0408-00 
Peak-to-Peak Detector ............:ceeeeeeeees $1,265 


OPTIONAL ACCESSORIES 


Extra Detector Head — (for differential measurements). 
Crear OTS TBD: sacscscascceecsceinaccciccienssencccccinnscceneannaninn $195 


Please have a Sales Representative contact me regarding 


My enone number ie Em 


Send me information on: 


ee 
OT Es Ts 
CJ TeRMR eri SEVIS PORTING FON ae TOUS 


C] Please drop me from your mail list. 


Name 


DL, 


_——————————————— ee 


(Please type or print) 


Please have a Sales Representative contact me regarding 


My phone number is 


Send me information on: 


ee Re 
lL) Gusiomer Training tot $$ es PIOUS 
C) Tektronix Service Programs for —__ _. POUICIS 


(J Please drop me from your mail list. 
Name 
Title 
GO) 
Address 
0 eee 


(Please type or print) 


o 
err 


Please have a Sales Representative contact me regarding 


My phone number is 


Send me information on: 


Ee Poe 
OO, st 
O) Tektronix Service Programs for __-_EE Pru 


[) Please drop me from your mail list. 
Name 
Title 
Firm 
Address 


| 


(Please type or print) 





CL) Computer Graphic Products 
C) GPIB Products 

LJ Signal Processing Systems 
CL) Tektronix Corporate Catalog 


Tektronix. 


D740-11-AXX 


Ext 


CL) Computer Graphic Products 
C1) GPIB Products 

L) Signal Processing Systems 
(1) Tektronix Corporate Catalog 


Tektronix. 


COMMITTED TO EXCELLENCE 


1D740-11-AXxX 


Ext 


(1) Computer Graphic Products 
C) GPIB Products 

LC) Signal Processing Systems 
CL) Tektronix Corporate Catalog 


Tektronix 
COMMITTED TO EXCELLENCE 
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DIGITAL SWEEP GENERATOR 





Digitally Derived Sweep Signal 


10-Bit Digital Data For Use With 1900-Series 
Digital Test Signal Generators to Recon- 
struct Analog Sweep 


Frequency Range 55.9 kHz to 7.16 MHz Field 
Sweep or (Manually Adjustable) CW 


The Digital Sweep Generator provides 10-bit, 
14.31818 MHz, digital data words derived from a 
cosine lookup table. The output signal sweeps 
from 55.9 kHz to 7.16 MHz in each field with high 
spectral purity and amplitude accuracy when 
used with the DAC in a 1900 Series generator. A 
front panel connector provides SMPTE*' compati- 
ble balanced ec! data. Data is continuous through 
blanking so that it can be used with 
noncomposite video detectors. Sync and burst 
may be inserted by a 1900 Series generator using 
the blanking output on the DSG if desired. The 
Digital Sweep Generator may be locked to a 1900 
Series generator using TRS and clock outputs 
from the 1900 Series generator. Alternatively, the 
1900 Series generator may be genlocked to the 
black burst output from the sync generator in the 
digital sweep generator. A separate marker out- 
put provides identification of 1 MHz intervals, as 
well as 3.58MHz and 4.43MHz, during the 
sweep. 


The Digital Sweep Generator is enclosed in a 
single wide TM500 package. The front panel 
includes an LED power indicator, two 25-pin 
digital data connectors, three BNC connectors for 
blanking, markers, and black burst outputs, and 
one variable control to manually set CW frequen- 
cies. Digital interfaces of the DSG conform to the 
signal levels, clock rate and pinout of the pro- 
posed SMPTE standard. 


When the Digital Sweep Generator is used in 
conjunction with a 1900 and an 015-0408-00 peak- 
to-peak detector (included accessory), it will pro- 
vide an NBS-traceable analog frequency re- 
sponse standard and completes an effort to 
provide NBS-traceable performance verification 
of Tektronix television generators, waveform mon- 
itors, and other television equipment. 


*! The proposed SMPTE standard “Digital Format for a Parallel 
Interface (System M/NTSC).” draft of July, 1979. 


CHARACTERISTICS 
Digital Sweep Output 
Frequency Range — 55.93 kHz to 7.159 MHz in 55.93 kHz 
increments; Field Sweep, or CW digital data. 


Format — SMPTE Standard parallel 10-bit signal. 


Sample Clock Frequency — 14.31818 MHz (4 fsc) + 100 Hz; 
also accepts external 14.3 MHz clock from 1900. 


Bianking — Vertical: 22-23 lines. Horizontal: 10.8 us. 


Markers 
1 V at 1.006747 MHz. 


1 V at 2.013494 MHz. 

1 V at 3.020241 MHz. 

0.5 V at 3.579545 MHz. 

1 V at 4.026988 MHz. 

0.5 V at 4.418501 MHz. 

1 V at 4.977805 MHz. 

1 V at 5.984552 MHz. 

Marker frequencies are multiples of 55.93 kHz. 


ENVIRONMENTAL 


Temperature Range — Operating: 0°C to +50°C. Nonoper- 
ating: —40°C to +65°C. 


Altitude — Operating: To 4752 m (15,000 feet). Nonoperating: 

To 15 240 m (50,000 feet). 

Weights — Net:0.6 kg (1.3 Ib). Net Shipping: 1.3 kg (2.8 Ib). 
INCLUDED ACCESSORIES 


ECL data cable assemblies (175-3671-00); 72 in low loss 75 2 
cable (012-0159-01); p-p detector (015-0408-00); manual. 


Order 067-1011-00 Digital Sweep 
IT itissacsiecensiitninpesiniasigipuilaniiineaiii $3,310 


OPTIONAL ACCESSORIES 
Detector Head Order 015-0407-00 ......ccseccersenrersnnnnnes $120 


TEST MODULATOR 


High Quality Double-Sideband Modulator 


Available in 5 Versions Covering Systems M, 
|, B, and G 


RF Output is —25 dBm +3 dB 
IF Output is —24 dBm +3 dB 


Separate Video and Aural Carrier Level 
Controls 


Group Delay Precorrection Systems M, B, 
and G 


The 1450 Series Test Modulator is used to test a 
television demodulator plus down converter (sys- 
tem) or the television demodulator alone. Test 
modulators are available for four CCIR Systems 
and three visual IF Carrier Systems. The Test 
Modulator converts baseband video frequencies 
to a specified IF or RF. The aural carrier is below 
the visual carrier frequency at the IF output and 
above the visual carrier at the RF output. 


Group delay precorrection (except System 1) and 
sound pre-emphasis switches are front panel 
mounted. The RF and IF outputs provide double- 
sideband modulated signals of high quality. 
State-of-the-art circuitry is used to achieve high 
accuracy and stability. The test modulator needs 
very little maintenance or recalibration. 


ORDERING INFORMATION 
Test Modulator, 37 MHz for 1450-1. 


Ordat OG 1-OBBG-O4 cncaicsscisciarssesscocssssssnentcsisristasiniiscsoon $4,275 
Test Modulator, 38.9 MHz for 1450-1. 

Orie O67 - CBBC? oiccscccccecimisiasaninnncsionaciisenscsidascaséavesons $4,275 
Test Modulator, 45.75 MHz for 1450-1. 

Ee I ecestscssrrcincinineesienieneinnisieiitsialaicadbaiibiiacia $4,275 
Test Modulator, 38.9 MHz for 1450-2. 

Orelor 067-OBBB-O6 | sscisivisscessorserasesascsvnssesusooruntesnseveontes $4,275 
Test Modulator, 38.9 MHz for 1450-3. 

Oredar GOT DGBBOS. sssissscsiiniscssssescsicepsiccisczcsicentaneescscvennee $4,275 
Extender Cable, for TDC/14501,-2,-3. 

| S| ee $90 


DIGITAL SWEEP GENERATOR 
OTHER CALIBRATION FIXTURES 


OPTIONAL ACCESSORIES 
Half-Rack Adaptor Kit — (Two instruments side-by-side) 


Half-Rack Adaptor Kit — (One instrument and a “dummy” 
box, side-by-side) Order 020-0634-00 .........csssererresnesees $250 
Other Calibration Fixtures for Tektronix Television 
Products. 


ORDERING INFORMATION 


GENERATORS 
Diagnostic Prom Order 067-0964-00 ..........ccccscseeseseesees $125 
690SR PICTURE MONITOR 
Minimum Load Unit Order 067-0998-00 ............ccccecceees $175 
Rigid Module Extender Order 067-0999-00 ............cc0000 $50 
Flexible interface Module Extender 
OE NEU wicesccseennineyiiseiaeeliiiaeaii $125 
CRT Scale, 11 X 15 line for 690SR, Option 40/42. 
Cnet O67 TGGA-GD isicscsscsssssnissssacsacsaensassscscasssemasinstors $150 
Pattern Generator Order 067-1039-00 .........ccceeeceeeeeee $3,000 
CRT Scale, 14 X 17 line for 690SR. 
OF $150 
CRT Scale, 15 X 20 line for 690 SR. 
Order DST ATOGG OG ascccscssscecsrersesnrsvursenseresasasceensnanscostainess $150 
1980 ANSWER 
Service Kit for the 1980, Order 067-1115-00 ............. $3,000 


Tektronix Calibration Fixtures (067-XXXX-OX part numbers) 
are designed for calibration and verification of specific 
products. Some fixtures may not be supported at the same 
level as standard Tektronix products. Your local Tektronix 
Sales Office can advise you regarding availability and 
support. 
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TELEVISION 
PRODUCTS 


AUTHORIZED PROFESSIONAL VIDEO DEALERS 


ALABAMA 

Pro Video Systems, Inc. 
240 Oxmoor Circle 

Suite 103 

Birmingham, AL 35209 
Phone: (205) 942-7904 


CALIFORNIA 
Broadcast Marketing 
Associates 

2211 C Fortune Drive 
San Jose, CA 95131 
Phone: (408) 946-2236 


California Video Sales, 
Inc. 

4865 Pasadena Avenue 
Sacramento, CA 95841 
Phone: (916) 488-2737 


General Electronic 
Systems, Inc. 

1440 San Pablo Avenue 
Berkeley, CA 94702 
Phone: (415) 527-7700 


Hoffman Video Systems 
800 West Pico Blvd. 

Los Angeles, CA 90015 
Phone: (213) 749-3311 


Merlin Engineering 
Works, Inc. 

1880 Embarcadero Road 
Palo Alto, CA 94303 
Phone: (415) 856-0900 


Omega Video, Inc. 
14326 Isis Ave. 
Lawndale, CA 90260 
Phone: (213) 679-9021 


R. E. Snader & 
Associates, Inc. 

150 Gate 5 Road 
Salusalito, CA 94965 
Phone: (415) 332-7070 


Tritronics, Inc. 

2921 West Alameda Avenue 
Burbank, CA 91505 

Phone: (213) 843-2170 


COLORADO 

Ceavco Audio-Visual Co., 
Inc. 

1650 Webster Street 
Denver, CO 80215 

Phone: (303) 238-6493 


Video Teknix, Inc. 
633 South Federal Bivd. 
Denver, CO 80219 
Phone: (303) 922-5564 


FLORIDA 

Florida Video Systems, 
Inc. 

14422 N. W. 7th Avenue 
Miami, FL 33168 

Phone: (305) 688-6618 


208 


Hubbard Communi- 
cations, Inc. 

10383 Oak Street N. E., 
Suite 5 

St. Petersburg, FL 33702 
Phone: (813) 577-7759 


GEORGIA 

Gray Communications 
Consultants, Inc. 

404 Sands Drive 

Albany, GA 31705 
Phone: (912) 883-2121 


HAWAII 

EMC Corp. 

550 Palea St. #103 
Honolulu, Hi 96819 
Phone: (808) 836-1138 


ILLINOIS 

Roscor Corporation 
6160 W. Oakton Street 
Morton Grove, IL 60053 
Phone: (312) 539-7700 


Swiderski Electronics, 
Inc 

1200 Greenleaf Ave. 

Elk Grove Village, IL 60007 
Phone: (312) 364-1900 


KENTUCKY 

Midwest Corporation 
One Sperti Drive 
Edgewood, KY 41017 
Phone: (606) 331-8990 


MASSACHUSETTS 
Cramer Video, Inc. 
120 Hampton Ave. 
Needham, MA 02194 
Phone: (617) 449-2100 


Lake Systems 
Corporation 

55 Chapel Street 
Newton, MA 02160 
Phone: (617) 244-6881 


MARYLAND 
Professional Products, 
Inc. 

4964 Fairmont Ave. 
Bethesda, MD 20814 
Phone: (301) 657-2141 


MICHIGAN 

General Television 
Network 

13225 Capital Avenue 
Oak Park, MI 48237 
Phone: (313) 548-2500 


Thainer Electronic 
Labs, Inc. 

7235 Jackson Road 
Ann Arbor, Mi 48103 
Phone: (313) 761-4506 


MINNESOTA 


Emmons Associates, Inc. 


1121 Riverwood Dr. 
Burnsville, MN 55337 
Phone: (612) 890-8920 


Todd Communications, 
Inc. 

6545 Cecilia Circle 
Minneapolis, MN 55435 
Phone: (612) 941-0556 


Video Midwest, Inc. 
5050 West 78th Street 
Minneapolis, MN 55435 
Phone: (612) 831-2248 


MISSOURI 

Television Engineering 
Corporation 

580 Goddard Avenue 
Chesterfield, MO 63017 
Phone: (314) 532-4700 


Video Masters, Inc. 
P. O. Box 1963 

Kansas City, MO 64141 
Phone: (816) 474-8530 


VMI Company 

2368 Schuetz Road 
St. Louis, MO 63141 
Phone: (314) 569-1334 


NORTH CAROLINA 
Technical Video 
Systems, Inc. 

215 North Broad Street 
Winston-Salem, NC 27101 
Phone: (919) 748-0916 


NEW JERSEY 

A. F. Associates, Inc. 
100 Stonehurst Court 
Northville, NJ 07647 
Phone: (201) 767-1000 


Landy Associates, Inc. 
1890 E. Mariton Pike 
Cherry Hill, NJ 08034 
Phone: (609) 424-4660 


Philips Television 
Systems, Inc. 

900 Corporate Drive 
Mahwah, NJ 07430 
Phone: (201) 529-1550 


Tele—Measurements, Inc. 


145 Main Avenue 
Clifton, NJ 07014 
Phone: (201) 473-8822 


Turner Engineering, Inc. 
14 Morris Ave. 

Mountain Lakes, NJ 07046 
Phone: (201) 263-0023 


NEW YORK 

Audio-Video Corporation 
213 Broadway 

Menands (Albany), NY 12204 
Phone: (518) 449-7213 


Camera Mart Inc. 
456 West 55th St 

New York, NY 10019 
Phone: (212) 757-6977 


Laumic Co., Inc. 

306 East 39th Street 
New York, NY 10016 
Phone: (212) 889-3300 


MPCS Video Industries, 
Inc. 

514 West 57th Street 
New York, NY 10019 
Phone: (212) 586-3690 


Professional Electronics 
1594 State Street 
Woodlawn Plaza 
Schenectady, NY 12304 
Phone: (518) 374-1515 


Reeves AV Systems, Inc. 
227 East 45th Street 

New York, NY 10017 
Phone: (212) 573-8652 


Sonocraft Corporation 
360 West 31st Street 
New York, NY 10001 
Phone: (212) 760-9300 


OHIO 

Kavco Incorporated 
3931 Image Drive 
Dayton, OH 45414 
Phone: (513) 898-2003 


OKLAHOMA 
Diversified Electronics 
Communications 
DELCOM 

6019 S. 66th E. Ave. 
Tulsa, OK 74145 

Phone: (918) 494-9500 


OREGON 
Videosonics, Inc. 
821 S. E. 14th Avenue 
Portland, OR 97214 
Phone: (503) 232-4632 


PENNSYLVANIA 
Alpha Video & 
Electronics Company 
28 East Mall Plaza 
Carnegie, PA 15106 
Phone: (412) 923-2070 


Electromedia, Inc. 
610 Melwood Avenue 
Pittsburgh, PA 15213 
Phone: (412) 683-5424 


Lerro Electrical Corp. 
3125 N. Broad Street 

Philadelphia, PA 19132 
Phone: (215) 223-8200 


Peirce—Phelips, Inc. 
2000 N. 59th Street 
Philadelphia, PA 19131 
Phone: (215) 879-7171 


TEXAS 

Broadcast Systems Inc. 
8222 Jamestown Drive 
Austin, TX 78758 

Phone: (512) 836-6011 


Magnetic Media 
Corporation 

4801 Keller Springs Road 
Dallas, TX 75248 

Phone: (214) 931-0404 


MZB & Associates 
4203 Beltway Drive 
Dallas, TX 75234 
Phone: (214) 233-5535 


Video Systems, Inc. 
2123 W. Governors Circle 
Houston, TX 77092 
Phone: (713) 686-9651 


UTAH 

Skaggs Video Sales 
P. O. Box 27477 

Salt Lake City, UT 84127 
Phone: (801) 539-1420 


WASHINGTON 
Bennett Engineering 
Associates, Inc. 

P. O. Box 76 

Mercer Island, WA 98040 
Phone: (206) 232-3550 


Custom Video Systems, 
Inc. 

17521 15th Avenue N. E. 
Seattle, WA 98155 

Phone: (206) 365-5400 


Northwest Electronics, 
Inc. 

730 E. 1st Avenue 
Spokane, WA 99220 
Phone: (509) 535-7651 


WISCONSIN 

Video images 

12200 W. Adler Lane 
Milwaukee, WI 53214 
Phone: (414) 475-0111 
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7000 Series 
Plug-in Versatility 


No One Plug-in Spectrum Analyzer 
Meets Every Need. So There’s a Choice 
of Four...to Best Meet Yours. 

These easy-to-use plug-in models cover 

20 Hz to 60 GHz, with individual ranges ap- 
propriate for applications from 

audio/ baseband to microwave measure- 
ment. A variety of features let you select the 
capability you need. They share the versatili- 
ty that is basic to the Tektronix plug-in 
concept—there are over 30 other test and 
measurement plug-ins. 


7000 Series Characteristics Make 
Spectrum Analysis Easier. 

The 7L plug-in family displays CRT readout 
for referencing and easy documentation. 
And each analyzer is compatible with any 
Tektronix 7000 Series oscilloscope main- 
frame including the 7854 digitizing GPIB unit 
which offers programmable solutions to 
complex measurements.*' 


*! For detailed information on the comprehensive 7000 Series 
instruments, refer to pages 236 to 283. 








Three Models Provide Digital Storage. 
For high performance with convenience, 
there's our digital storage family of plug-ins, 
the 7L5, 7L14, and 7L18. They cover 20 Hz 
to 60 GHz, with performance in the micro- 
wave frequencies that is comparable to 
what you expect in the baseband region. 


Digital storage provides clean, flicker-free 
displays, plus valuable functions such as 
digital averaging and peak detection, wave- 
form comparison and subtraction and a Max 
Hold function to measure long term ampli- 
tude and frequency changes. 








Here’s High Performance with 
Economy. 

The VHF/UHF 7L12 plug-in brings you capa- 
bilities similar to the 7L14, but without digital 
storage and with minimum resolution of 
300 Hz instead of 30 Hz. 


Match Your Needs with Unmatched 
Value. 

All these instruments point up both the im- 
mediate and long-term value of the 
Tektronix plug-in concept. If you already 
own a 7000 Series mainframe, you select 
only the analyzer plug-ins that cover your 
requirements, without paying for more capa- 
bility than you need. And with all Tektronix 
spectrum analyzers, come a large choice of 
accessories, worldwide service and techni- 
cal support. 
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TEK SPECTRUM ANALYZERS 


Performance for the Lab that 
goes into the Field 


The Tektronix 492 and 496 are two spec- 
trum analyzers that go where you go. Their 
compact size, light weight, and rugged 
design combine to offer unmatched porta- 
bility in laboratory quality analyzers. 


Single-handle carry and portable form factor 
make them ready to travel. The 492 and 496 
move as easily in the field as in the design 
lab or systems test area. They even fit un- 

der an airplane seat. 


You can count on the same exceptional per- 
formance no matter where you're working. If 
its antenna test measurements, point-to- 
point transmission maintenance, or any 
number of critical field applications, the 492 
and 496 work with you. 


For on-site applications, reduced warmup 
time means reduced measurement time. 
Typical long-term frequency drift of 5 
kHz/10 minutes after 30 minute warm up for 
the 492 and 492P; 2 kHz/10 minutes after 30 
minute warm up for the 496 and 496P. 


Here’s Proof of Their Performance 

The Tektronix 492 has the widest amplitude 
calibrated frequency range of any spectrum 
analyzer on the market: 50 KHz to 220 GHz 
—to 21 GHz in coax, from 18 GHz to 

220 GHz using Tektronix external wave- 
guide mixers. The VHF/UHF 496 covers from 
1 kHz to 1.8 GHz. 


They offer 80 dB dynamic range on-screen 
and excellent sensitivity, with an average 
noise level of — 123 dBm at 100 Hz resolu- 
tion bandwidth for the 492, —127 dBm at 
30 Hz resolution bandwidth for the 496. Low 
phase noise —/0 dBc at only 3 kHz offset 
—for accurate small-signal analysis. High 
Stability for signal source spectral purity 
analysis, with residual FM of no more than 
50 Hz peak-to-peak for the 492, 10 Hz peak- 
to-peak for the 496. For precise measure- 
ment of signal differences, there's ampli- 
tude comparison in super-fine 0.25 dB 
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steps. And the 496 provides 1 kHz frequen- 
cy resolution in AF mode. All this and more 
in one compact package that goes where 
you go. 


Programmability/IEEE (GPIB) 
Compatibility 

The GPIB interface enables full control of all 
measurement settings. Additional control of 
horizontal (span) and vertical display (1 dB 
to 15 dB/div) and smart functions (such as 
signal search) provide added measurement 
versatility. A desktop computer or computer 
controller (4052A or 4041) and a 492P or 
496P Spectrum Analyzer provide repetitive 
measurements, data collection, and consis- 
tent, rapid results. Automated testing and 
monitoring may include data correction and 
analysis enabling complex measurements 
such as total harmonic distortion and power 
spectral density. The thermal printer of the 
4041 or hard copiers for 4052A simplify 
documenting tests and spectral displays in 
hard copy form. 


Programmability Now—or Later 

Most manual 490 Series spectrum analyzers 
can be converted into fully programmable, 
GPIB compatible analyzers. Conversion may 
be performed via the Tektronix Service Cen- 
ter near you. 


Easy to Use—Anywhere 

Tektronix designed the 492 and 496 to han- 
die your measurement task with micropro- 
cessor-aided ease. Setting frequency, span 
and reference level is a simple three-knob 
operation. Most-used functions are auto- 
matically controlled. Digital storage and sig- 
nal processing eliminate time-consuming 
display adjustments. And constant tuning 
rate helps you position a signal quickly and 
accurately. All part of the convenience and 
capability the 492 and 496 deliver, on site or 
on the bench. 


Tektronix offers service training classes on the 490 Porta- 
ble Spectrum Analyzers. For further training information, 
contact your local Sales/Service Office or request a copy of 
the Tektronix Service Training Schedule on the return card 
in the center of this catalog. 


TEK 


492P 492 


The 492P complies with IEEE Standard 488-1978 
and with Tektronix Standard Codes and 
Formats 





Microprocessor Aided Controls 
Automatic Modes 


Portable Form Factor 
(Compact Size/Lightweight) 


50 kHz to 220 GHz Frequency Range 
Amplitude Comparison in 0.25 dB Steps 
CRT Readout of All Important Parameters 
Fully Calibrated in Amplitude and Frequency 
80 dB Dynamic Range 

Wide Range of Options 

GPIB/Fully Programmable (492P) 
Three-Knob Operation 

Environmentalized per MIL-T-28800C 

Digital Storage and Signal Processing 


Freedom from Spurious Responses 


Through Preselection 
SS SS ee Ee oe 


50 kHz to 220 GHz 


PORTABLE SPECTRUM ANALYZERS 
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Lab Quality You Can Get a Handle On 

The 492 is a high performance, rugged, state-of 
the-art instrument of compact size, with micro- 
processor logic control. Full programmability via 
GPIB (IEEE Standard 488-1978) compatibility is 
available in the 492P version. 


Three-knob operation provides use as simple as 
1, 2, 3 through microprocessor coupled functions 
such as resolution bandwidth, video bandwiath, 
sweep time, frequency span, RF attenuation, and 
reference level. Measurement accuracy is en- 
hanced through the use of AdBmode, which 
switches in 0.25 dB steps. 


Digital storage and processing facilitate trace 
comparisons and add measurement capability 
through the Max Hold function for frequency drift 
and amplitude change measurements. Arithmetic 
operations can be performed between traces or 
between a trace and a reference. Digital noise 
averaging mode results in trace smoothing. With 
digital storage, the display is steady and without 
flicker, even at the lowest Sweep speeds; plus 
trace values may be retained as long as power is 
on 


492P Makes Spectrum Analysis 

Automatic, and Easy. 

Two instruments in one, the 492P is a fully 
programmable version of the 492 Spectrum Ana- 
lyzer. It incorporates all of the 492’s lab quality 
performance and ease of use features when 
used as a manual instrument. Push the “Reset to 


Local" button and the 492P becomes a 492—with 
operation from the front panel. But, most impor- 
tant, the 492P opens the way to automated 
spectrum analysis and documentation via its IEEE 
Standard-488 (GPIB) interface. This versatility 
makes the 492P useful in many applications in the 
lab, factory or field. 


Programmability/GPIB features can be added to 
492 Spectrum Analyzers, serial number BO30000 
and above. This means if you want to postpone a 
programmability/GPIB decision because of bud- 
get constraints, or for any other reason, you can 
convert your 490 Series spectrum analyzer later. 
Conversions are made at designated Tektronix 


Service Centers. 
(tei ,OGRAMMABLE ‘ 


"ECTRUM ANALYZER 


RESET 
-O % 
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PORTABLE SPECTRUM ANALYZERS 





When used with the Tektronix 4052A Graphic Computing System Controller and 4631 Hard Copy Unit, or with the 4662 Digital 
Plotter, the 492P can provide test results in both graphic and numeric form for the evaluation of microwave signal sources. 


Remotely Controllable via GPIB 

Switches on the rear panel select the mode of 
operation as a GPIB instrument. In the normal 
Talker/Listener mode, the 492P listens to and exe- 
cutes commands from a GPIB controller. All im- 
portant front panel settings can be operated re- 
motely. Some functions are controlled with more 
detail through the GPIB than possible from the 
front panel. 


GPIB ADDRESS 


LF OR EO! 
TALK ONLY | 
LISTEN ONLY 7 | | | 


‘nt 
” or 


EOI. ——— 


#3 


Easy to Use 

The 492P is designed for ease of operation via 
the GPIB, just as the 492 is designed for front 
panel operational ease. Most commands for pro- 
gram control are simply abbreviations of the front 
panel nomenciature. 


The 492P's high level command language and the 
similarity of Commands and responses simplify 
programming and make program listings easily 
readable for editing. 


Put it to Work 

With the programmable 492P on your measure- 
ment team, repetitive measurements can be 
done the same way every time. Your throughput 
will increase—and your confidence in results. 
And, the internal processing and high level pro- 
gramming language makes software develop- 
ment faster. You get high power results 
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with easy programming. When you look at the to- 
tal performance capability of the 492P, you'll rec- 
ognize its value: ease of operation both as a pro- 
grammable and manual instrument. Wide 
frequency range. The versatility to go where you 
go. Into the lab for automated testing; into the 
field for data collection. 


The Tektronix 4932 GPIB Extender provides a 
cost-effective way to interconnect remotely locat- 
ed GPIB instruments, allowing communication at 
distances of up to 500 meters (1650 feet). See 
page 132 for additional information. 


For more information on the application and bene- 

fits of the 490 Series Spectrum Analyzers under 

program control, ask for brochure 26W-5177. 
CHARACTERISTICS 


The following characteristics and features apply to the 
492/492P Spectrum Analyzers after a 30 minute warmup peri- 
od unless otherwise noted. 


FREQUENCY RELATED 
Center Frequency Range — 50 kHz to 21 GHz standard, am- 
plitude specified coverage to 220 GHz with optional Tektronix 
waveguide mixers. 
Frequency Accuracy — +(5 MHz +20% of span/div) or 
+ (0.2% of the center frequency + 20% of span/div) whichever 
is greater after 2 hour warmup. 
Readout Resolution — Within 1 MHz. 
Frequency Span/Div Range — 10 kHz to 500 MHz/Div in a 1- 
2-5 sequence in the 50 kHz to 21 GHz Center Frequency 
Range. Option 03 provides additional span ranges of 500 Hz, 
1 kHz, 2 kHz, and 5 kHz/Div. 
Span Accuracy — +5% of span/div, measured over center 
8 divisions. : 
Resolution Bandwidth (—6 dB Points) — 1 MHz to 1 kHz 
(100 Hz for Option 03) in decade steps, plus an Auto position. 
Resolution is within 20% of selected bandwidth. 
Resolution Shape Factor (60/6 dB) — 7.5:1 or less. 
Residual FM — 1 kHz p-p for 2 ms time duration, improves to 
(50 Hz) for 20 ms with phaselock Option 03. 
Long Term Drift (At Constant Temperature and Fixed Cen- 
ter Frequency) — 3 kHz/10 minutes after one hour warmup 
with Option 03 for fundamental mixing. 
Noise Sidebands — At least — 75 dBc at 30X Resolution off- 
set from the center frequency (— 70 dBc for 100 Hz resolution 
bandwidth Option 03). 


AMPLITUDE RELATED 
Reference Level Range — Full screen, top of graticule 
—123 dBm to +40 dBm (+40 dBm, includes maximum safe 
input of +30 dBm and 10 dB gain of IF gain reduction) for 
10 dB/div and 2 dB/div log modes. 1 W maximum safe input in 
the linear mode. 





| 
TT tH 100 Hz resolution !T 
bandwidth (Option 3) 


- 
* 


1 kHz resolution bez 
—-—1 7-7-9 


1 10 100 1000 


Frequency (kHz) 
Typical low end frequency performance for the 492 with 
Option 01. 


Reference Level Steps — 10 dB, 1 dB, and 0.25 dB for rela- 
tive level (A) measurements in Log mode. 1-2-5 sequence and 
1dB equivalent increments in Lin mode. The RF attenuator 
steps 10 dB for reference level changes above —30dBm 
(—20 dBm when Min Noise is active) unless Min RF attenua- 
tion is greater than nomal. The IF gain increases 10 dB for each 
Reference Level change below — 30 dBm (— 20 dBm when Min 
Noise is active). 

Display Dynamic Range — 80dB at 10dB/Div, 16dB at 
2 dB/Div and 8 div in linear mode. 


Reference Level Accuracy — Accuracy is a function of the 
characteristics listed below. 


Calibrator — (Cai out) See output signal characteristics on 
next page. 

input Attenuator Accuracy — 0.3 dB/10 dB to a maximum of 
0.7 dB over the 60 dB range, up to 4 GHz; 0.5 dB/10 dB to a 
maximum of 1.4dB over the 60dB range from 4 GHz to 
21 GHz. 

Frequency Response — See frequency response table on 
next page. 

Display Amplitude Accuracy — +1.0dB/10dB to a maxi- 
mum cumulative error of +2.0 dB over the 80 dB window and 
+ 0.4 dB/2 dB to a maximum cumulative error of + 1.0 dB over 
the 16 dB window. Lin Mode is 5% of full scale. 


Resolution Bandwidth Gain Variation — +0.5 dB. 


IF Gain Variation — +0.2 dB/dB to a maximum of +2dB 
over the 90 dB range. 


SPURIOUS RESPONSES 
Residual (No Input Signal Referenced to Mixer Input) — 
— 100 dBm or less. 
Harmonic Distortion (cw Signal, Min Distortion Mode) — At 
least — 60 dBc for full screen signal in the Min Distortion mode 
to 21 GHz. At least — 100 dBc for preselected Option 01. 1.7 
to 21 GHz. 


Third-Order intermodulation Distortion (Min Distortion 
Mode) — At least 70 dB down from two full screen signals 
within any frequency span. At least 100 dB down for two sig- | 
nals spaced more than 100 MHz apart from 1.7 to 21 GHz for 

preselected Option 01. 


LO Emissions (Referenced to Input Mixer) — —10dBm 
maximum; —70 dBm maximum to 21 GHz for Option 01. 


INPUT SIGNAL CHARACTERISTICS 
RF input — Type N female connector. 
Input Impedance — 50 °). 
Maximum VSWR*' with >10 dB Attenuation 









Frequency Range Specified Maximum 





Dc to 2.5 GHz 1.3:1 
2.5 GHz to 6.0 GHz 1.724 
6.0 GHz to 18 GHz 2.3:1 


18 GHz to 21 GHz 


*! At Type N female connector to internal mixer, with 10 dB 
attenuation 


Input Level (Optimum Level for Linear Operation) — 
— 30 dBm referenced to input mixer. Full screen not exceeded 
and Min Distortion control settings. 

1dB Compression Point — —18 dBm except —28 dBm at 
1.7 GHz to 2 GHz for Option 01 only. 

Maximum Safe Input Level (RF Attenuation at Zero dB) — 
+13 dBm without Option 01. +30 dBm (1 W) with Option 01. 
Maximum Input Level (with 20 dB or more RF Attenuation) 
— +30dBm (1 W) continuous, 75 W peak for 1 us or less 
pulse width and 0.001 maximum duty factor (attenuation limit). 
Dc must never be applied to RF input. 
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SENSITIVITY AND FREQUENCY RESPONSE 





No 
Frequency Range Preselection 
50 kHz to 1.8 GHz" 
50 kHz to 4.2 GHz" 
1.7 GHz to 5.5 GHz 
3.0 GHz to 7.1 GHz 
5.4 GHz to 18 GHz 


15 GHz to 21 GHz 
100 MHz to 18 GHz*** 











18 GHz to 26 GHz 
26 GHz to 40 GHz 
40 GHz to 60 GHz 
60 GHz to 90 GHz 


90 GHz to 140 GHz 
140 GHz to 220 GHz 


Average Noise Level 
for 1 kHz Resolution 



























Frequency Response 
With 10 dB Attenuation 








—110 dBm 
—110 dBm 
—110 dBm 
—110 dBm 

—95 dBm (12 GHz) 
—90 dBm (18 GHz) 
—85 dBm 
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220 GHzt 


* Low frequency end performance does not include effects due to 0 Hz feedthrough. 


** Over any 5 GHz bandwidth. 
*** Includes frequency band switching error of 1 dB maximum. 
t Typical 


OUTPUT SIGNAL CHARACTERISTICS 
Calibrator (Cal Out) — —20 dBm +0.3 dB, 100 MHz 
+1.7 kHz. 
1st and 2nd LO — Provides access to the output of the re- 
spective local oscillators (Ist LO +7.5 dBm min to a max of 
+15 dBm; 2nd LO —22dBm min to a max of +15 dBm). 
These ports must be terminated in 50 2 at all times. 

Vertical Out — Provides 0.5V +5% of signal/div of video 
above and below the center line. 
Horizontal Out — Provides 0.5 V either side of center. Full 
range —2.5V to +2.5V +10%. 
Pen Lift — TTL, +5 V nominal to lift pen. 
IF Out — Output of the 10 MHz IF. Level is approximately 
—16 dBm for a full screen signal at —30 dBm input reference 
level. Nominal impedance 50 1). 
492P Only: IEEE Standard 488-1978 Port (GPIB) — In accor- 
dance with IEEE Standard 488. 

GENERAL CHARACTERISTICS 
Sweep Time — 20 us to 5 s/div (10 s/div in auto) in 1-2-5 
sequence. 
CRT Readout — Displays reference level, center frequency, 
frequency range, vertical display mode, frequency span/div res- 
olution bandwidth and RF attenuation. 
CRT — 8 x 10 cm, GH (P31) Phosphor. 
Input Voltage — 90 V ac to 132 V ac or 180 V ac to 250 V ac, 
48 Hz to 440 Hz. 
Power — 210 W max with all options, at 115 V and 60 Hz. 


ENVIRONMENTAL CHARACTERISTICS 
Per MIL-T-28800C Type Ill, Class 3, Style C. 
Temperature — Operating: — 15°C to +55°C. Nonoperating: 
—62°C to +75°C. 
Humidity — Operating: 95%. Nonoperating: 120 hours per 
MIL-STD 810. 
Rain Resistance — Drip proof at 16 liters/hour/square foot. 
Altitude — Operating: 4500m (15,000 ft). Nonoperating: 
12 000 m (40,000 ft). 
Vibration — 15 Hz to 55 Hz at 0.025 inch excursion. 
Shock — 30 g of half sine 11 ms duration. 
Drop — 12 inches. 
Electromagnetic Compatibility — 490 Series spectrum ana- 
lyzers meet the requirements of MIL-STD-461B, operating 
from 48Hz to 440 Hz power sources, with the exceptions 
shown below. 
Conducted Emissions — CE01: 15 dB relaxation for first 
10 harmonics of power line frequency. CE03 (Narrowband): 
Full limits. CEO3 (Broadband): 15 dB relaxation from 15 kHz to 
50 kHz. 
Conducted Susceptibility — CS01: Full limits. CS02: Full lim- 
its. CSO6: Full limits. 
Radiated Emissions — REO1: 10dB relaxation for first 
10 harmonics of power line frequency, and exceptioned from 
30 kHz to 36 kHz. REO2: Full limits. 
Radiated Susceptibility — RSO1: Full limits. RSO2-1: Full lim- 
its. RSO2-2: To 5 A only. RSO3: Up to 1 GHz only. 
Configuration — Portable. 492/492P Option 1,2,3 total weight 
including front cover and standard accessories. 20 kg (49 Ib), 
17.5 x 32.7 x 49.9 cm (6.9 x 12.9 x 19.7 in) without handle or 
cover. 


INCLUDED ACCESSORIES 

6 ft N to N connector 50 { coaxial cable, (012-0114-00); 18 in 
BNC to BNC connector 50 2 coaxial cable (012-0076-00); N 
male to BNC female adaptor (103-0045-00); CRT mesh filter 
(378-0726-01); 2 A fast blow fuse (159-0021-00); two 4 A fast 
blow fuse (159-0017-00); 115 V power cord (161-0118-00); 
cord clamp (343-0170-00); CRT visor (016-0653-00); diplexer 
assembly (015-0385-00); amber CRT light filter (378-0115-01); 
blue CRT light filter (378-0115-00); gray CRT light filter 
(378-0115-02); 492P also includes 2 m, double shielded GPIB 
cable (012-0630-03); operators manual; operators handbook; 
service manual. 





490 series Spectrum Analyzers 
Rackmount/Benchmount Options 


The following options denote mechanical configu- 
rations of the 492/492P/496/496P. Option 30 is a 
rackmount configuration for the 490 Series with 
standard front panel input/outputs. Option 31 is a 
rackmount configuration with rear panel 
input/output capability. Option 32 adds side cov- 
ers and trim to an Option 31 making it into a 
stackable bench top configuration. 

The Option 30 and 31 Rackmount is a standard 
19 inch rack width and comes with standard 
rackmount fittings. A spectrum analyzer accesso- 
ries storage drawer is also included. Dimensions 
are 22.23 x 42.9 x 63.5 cm (8.75 x 16.89 x 25.0 in). 
Weight is 24.5 kg (59 Ib); including the spectrum 
analyzer. 

The Option 32 Benchmount is approximately the 
same size as the Rackmount but is dressed with 
side and top panels and carrying handles and 
feet. The Benchmount provides a convenient sur- 
face for stacking other instruments. Dimensions 
are 23.5 x 45.7 x 63.5cm (9.25 x 17.9 x 25.0 in). 
Weight is 28.1 kg (62 Ib); including the spectrum 
analyzer. 
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ORDERING INFORMATION 
492 Spectrum Analyzer ..............000+.. $21,500 


492P Fully Programmable/GPIB 


SPeEctruUM ANAlyZeP ...ccccccceeeseseeeeseeeeees $28,600 
492 to 492P Conversion — Conversion made by your Tek- 
tronix Service Center. For 492's with Options 01, 02, 03, 08. 


GIT SPARS PEROEOEEEE nnnsnnedvaneoqsenaprsmenonngnesesnnenenmemntqusmentaeas $6,800 
For 492's with Options 01, 02, 03. Order 040-1037-02 .. $6,800 
Option 01 — Internal Preselection .......csssseeeseseeee +$3,900 


Provides calibrated preselected filtering of input to first mixer 
for each frequency band. 


Option 02 — Digital Storage ..........sssssssseesnsesssens +$1,900 
Provides multiple memory display storage with Save A, Maxi- 
mum Hoid, B Minus Save A, display averaging, and storage 
bypass. 

Option 03 — Frequency Stabilization/ 

PR EETTEE HRREN TID ‘ancintironnipianisinsamenguuingapsenienininntinsiibnasnnns + $3,500 
Provides first local oscillator stabilization by phase locking the 
oscillator to an internal reference. 


Option 08 — Delete External Mixer Capability ........ —$1,750 
Deletes internal switching front panel connector and external 
diplexer to connect and use external wavequide mixers. 


Option 20 — General Purpose 12.4 GHz to 40 GHz Waveguide 
MIKE SOR sxccisacssessscinrsssanssiesnassrccencnsensssisassieaseassnicnieste +$865 
Includes three mixers (12.4 GHz to 18 GHz, 18 GHz to 
26.5 GHz, and 26.5 GHz to 40 GHz) and attaching hardware to 
extend the upper frequency. 

Option 21 — High Performance 18 GHz to 40 GHz Waveguide 
SINT THIINE -Sicnicssiesiniiiniuliiceni iid +$2,475 
Includes two mixers (18 GHz to 26.5 GHz and 26.5 GHz to 
40 GHz) and attaching hardware to extend the upper 
frequency. 

Option 22 — High Performance 18 GHz to 60 GHz Waveguide 
WAIKOE SOE cscsssessncccassassssesncsincecicsrrevssassianessassasennnereenses +$4,155 
Includes three mixers (18 GHz to 26.5 GHz, 26.5 GHz to 
40 GHz, and 40 GHz to 60 GHz) and attaching hardware to 
extend the upper frequency. 

Option 30 — Rackmount. 19 inch rack width with front panel 


WHOTACRINOUNG: scicscicisiccscasssinaciccsesestncessaiensintaesanaceaiones +$790 
Option 31 — Rackmount. 19 inch rack width with rear panel 
TIT GHIREIIY scnceccncaninacsstscannsntennennigunsencteatenacis +$840 


Option 32 — Benchmount. Adds side and top panels, 
carrying handles and feet for a stackable bench top 
COPMMIRUON vssssssrssssesnracasscsusesecerecssrsnceinescrrsaresssesoncnuas +$940 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
Option A5 — Switzerland 220 V/10 A, 50 Hz 
Sa eS ane a 8 ee ee ee 


PERIPHERAL PRODUCTS FOR 

492P SPECTRUM ANALYZER 
4041 System COMtroller .....ccccssrcsssscesscssscesscssssesccesssnees $4,995 
4052A Graphic Computing System Controller ............ $9,900 
BOTS ORG COPY IIE xiciccassntstsascctintscnnnsnrneneoensnsccennensce $4,550 
AGS1 Hard CORY UW cscsscccsctsseicsssocteanscssennsesnstvacsseusons $5,950 
4662 Interactive Digital Plotter .........c.ssssssssssccereennseeeees $2,995 
4924 Digital Cartridge Tape Drive .........scssscsesssecseeenees $2,990 
BOI2Z GPIB EXtQiOl, sasccincssesesessscastcectsnnsiansecsnscsnenepncnpses $1,195 
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TEK ies 
WAVEGUIDE MIXERS SERIES 
ELECTRICAL CHARACTERISTICS 
Range (GHz) Mode! No Designation (dBm)*' Response“? Accuracy“? Point (Saturation) 
18to265 | WM490%K | K | -100 | +30B | +60B | —10dBm typical 
26.5 to 40 —10 dBm typical 
4oto6o | wmM49ou | Ui | -95 | +308 | +6dB | ~10d8m typical 
S0to75 | WM490vV_ | Vs | —95at50GHz|  +3dB_ | —CC*dt ~~ 10. dB mat. 50 GHz 
pC 90 at 7S GHZ] typical’ =| Ss] 10 dBm at. 75 GHz 
Pp —(itié‘sdTS typical SC typical 
60to90 | WM490E | E |~95at60GHz| +3dB | sd — 10 dBm at 60 GHz 
POC 85 at QOGHZ] typical’* | Cs — 5 dBm at. 90 GHz 
dee typical 
75to110_ | WM490W | WW  |~90at75GHz|_—+3dB_ | —CSC*dS 10 dBm tt. 75 GHz 
pC 80 at 110 GHz] typical’ | sd] OO dBm at. 110 GHz 
pC“ tits typical typical 
90to140 | WM490F_ | F  |—85at90GHz| +30dB_ | sd — 5: dBm at 90 GHz 
P75 at 140GH2] typical’* | sO dBm at 140 GHz 
tC(‘(, typical 
490 series Waveguide Mixers ioto170 | wma4s00 | 0 _|-80ati10GHz| +908 | | OdBmat 110 GHz 
PC 70 at 170 GHz] typical* | sd + 5 dBm at 170 GHz 
The 490 Series Tektronix Waveguide Mixers cover Pe typicat typical 
from 18 GHz to 220 GHz with optimum sensitivity. 140to220_ | WM490G_ | G  |~75at140GHz|_ +3dB | Css O dBm at 140 GHz 
They ara designed specifically: for use with the PFs at 220 GHz] typical | ————_—‘d+ 10.dBm at 220 GHz 
ee Se ee es ee ee Dical 


Tektronix 492/492P and 7L18 Spectrum 
Analyzers. 


The two microwave mixers cover ranges 18 GHz 
to 26.5 GHz and 26.5 GHz to 40 GHz. They have 
field replaceable diodes and frequency response 
of +3 dB when used with the spectrum analyzers 
indicated above. 


Seven millimeter wave mixers cover the 40 GHz 
to 220 GHz range in the standard Mil-spec band 
ranges. A mixer designed specifically for the 
140 GHz to 220 GHz band is available, or a flange 
transition (119-1729-00) can be used to allow the 
90 GHz to 140 GHz mixer to cover this range. 


The mixers are all gold plated brass, conforming 
to MIL-G-45204 Class |, Type 1 specifications and 
will withstand harsh environments. Each set 
comes complete with a container for spare di- 
odes, a 28-inch cable, an instruction manual and 
a wood storage box with foam cutout storage 
locations for five mixers. 


CHARACTERISTICS 
For All Waveguide Mixers — Maximum cw RF input level: 
+10 dBm (10 mW). 
Maximum PULSED RF Input Level — 1 W peak with 0.001 
maximum duty factor and 1 us maximum pulse width. 
L.O. Requirement — +7 dBm minimum, + 15 dBm maximum, 
+ 10 dBm typical. 
Bias Requirement — -—2.0 V to +0.5 V with respect to the 
mixer body through a current limiting resistor, to provide 0 mV 
to 20 mA of bias current. 
For the 18 GHz to 60 GHz Waveguide Mixers — 3 dB com- 
pression point (saturation): — 10 dBm (typical). 
Conversion Loss — 30 dB typical (when used in the proper 
spectrum analyzer frequency band). 
a Ht ee Se te re 


ORDERING INFORMATION 
Performance Specified Mixers and Sets: 
18 GHz to 26.5 GHz Frequency Range — 
SGI TETIEETINT, ‘nicntinnicnirieninieninaiimmmniamceiiinneniamiiceimin $1,225 
26.5 GHz to 40 GHz Frequency Range — 


Order WIE ASOA scccssiscsosisivisstesesrscacessiececenicarbssteccnseasts $1,225 
40 GHz to 60 GHz Frequency Range — 

Order WM 4GOU issisicisimnnnsiiticticiinciennicins $1,680 
50 GHZ to 75 GHz Frequency Range — 

EERE TT sisctcctembinnninininnicccipenunctincnsinaucains $1,950 
60 GHz to 90 GHz Frequency Range — 

ROPER VEIN GOES  csscnssasscassacsassscnstccccesesvasccescavescresasiaasasas $2,075 
75 GHz to 110 GHz Frequency Range — 

CSE WIM -AGOWY svcacincasstcnsisxsteninnccsciunessunsiasocceenansenices $2,075 
90 GHZ to 140 GHz Frequency Range — 

SAE TRIE SHNITT”  wcinissnsestesienisearernestisansapucnciniteintsiicininniaiimianitaniiiin $2,275 
110 GHz to 170 GHz Frequency Range — 

ONO? WI AGO: secesessccctncsvscisssseccuesscocecuteccncvcseeeaneetevies $3,175 
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*! Equivalent average noise level at 1 kHz bandwidth. 


*2 Maximum amplitude variation across each waveguide mixer band (with peaking control optimized at each frequency in response 


to a —30 dBm CW input signal to the mixer). 


*3 Maximum reference level error with respect to the internal calibrator. Amplitude accuracy can be improved 3 dB by measuring 
amplitude with respect to a known external (waveguide) reference signal. 


*4 Over any 5 GHz bandwidth for millimeter wave mixers above 60 GHz. 
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REPRESENTATIVE SENSITIVITY VS. FREQUENCY FOR 
TEKTRONIX WM490 SERIES WAVEGUIDE MIXERS 
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WM490K WM490A | WM490U | WM490E | WM490F WM490G ne EROS 
i [I LTTE am | 
18 26.5 40 50 60 75 90 110 140 170 220 325 
FREQUENCY (GHz) 
140 GHz to 220 GHz Frequency Range — 26.5 GHz to 40 GHz Frequency Range — 
ST ee TE vinicctnitnisesieninngniiinienipinianiieinnciniemictininicdnian $3,325 OPES T1G-QOGS-ON sccsicsscscssiacnscecsaaaisvstsatensiacuascescnnancecscars $360 


18 GHz to 40 GHz Set Contains WM 490K, WM 490A — 
Order WM 4902 $2,520 
18 GHz to 60 GHz Set Contains WM 490K, WM 490A and 
WM 490U — Order WM 4903 .......ccccccecceeeseseeeeeeeeeeeeees $4,200 
18 GHz to 90 GHz Set Contains WM 490K, WM 490A, 
WM 490U and WM 490E — Order WM 4904 .............. $6,275 
18 GHz to 140GHz Set Contains WM 490K, WM 490A, 
WM 490U, WM 490E, and WM 490F — 


CHEE WM 4BDS  wcscsssanctsicivcaiicssicccssseswaceisiavesacsiccneansbeces $8,550 
Cable — Order 012-0649-00 ..........cccccscceccecseeeeeseseeseeeeseees $50 
Case — Order 016-0465-01 sissscsiscscsscciccissssccciscccsssncescssets $50 


140 GHz to 220 GHz tapered transition 119-1729-00 

used with WM 490F wavequide MIXe? .......cssseeeeeseeenees $650 
General Purpose Waveguide Mixer and Set: 

12.5 GHz to 18 GHz Frequency Range — 


Oper 11B-GOG7-O1 ssesisciscicessisscotarsnssscascosseniarssevsnicetenesses $190 
18 GHz to 26.5 GHz Frequency Range — 
OPBRT FTG OB cistedsssesscackctesnsstsicensinieesescnsoctoumaneneian $290 


Cable — Order 012-0748-00 .0.........cccccccsecceccscseecesesesecsenee $60 


Case — Order 016-0465-01 .u....... ce cecceccccsccessceccsscecseccrenees $50 
12.5 GHz to 40 GHz Set Contains 119-0097-01, 
119-0098-01, 119-0099-01 — Order 016-0640-00 ......... $740 


Ser ne a A ee pee Oe PRR 
OPTIONAL ACCESSORIES 
Microwave Comb Generator TM 500 Series Compatible — 


OrGST' 067-06 BS 00 be vescsccscssucevcsovcsscsswaseccrscuscscnasesosciencste $1,800 
75 2 to 50 2 Minimum Loss Pad — 
ABC OTT 1200 sccsssiacccscasckcscaritascancssisnnizecesstaxcscentesace $60 


Dc Block BNC to BNC — Order 015-0221-00 ..........:s00+. $85 
FET Probe P6201 to 900 MHz — Order 010-6201-01 $1,145 


1405 TV Sideband Adaptor (525/60 Markers) .......... $5,670 
CaBS COR ce sssicisncrnrcsscovevccmmerassnscamvonnnmentenementens $530 
TV Trigger Synchronizer — Order 015-0261-01 .......... $395 
Hard Case (Transit) — Order 016-0658-00 ...............0+ $625 
Soft Case — Order 016-0659-00 ..........cccscccssseesessreesesees $125 
Rd COTE BROOD, nnconcnnonennaavisensinsintnosndeannshsastachbunnsepesinten $560 


Note: 490 Series spectrum analyzers are compatible with all 
Tektronix C-50 Series cameras. Battery Pack 016-0270-02 is 
required for C-50, C-51, C-52 and C-53 Cameras. 
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496P 496 


The 492P complies with IEEE Standard 488-1978, 
and with Tektronix Standard Codes and 
Formats 





Microprocessor Aided Controls 
Automatic Modes 


Portable Form Factor 
(Compact Size/Light Weight) 


1 kHz to 1800 MHz Coverage 

Amplitude Comparison in 0.25 dB Steps 

1 kHz Frequency Resolution in AF Mode 
CRT Readout of all Important Parameters 
Fully Calibrated in Amplitude and Frequency 
80 dB Dynamic Range 

GPIB/Fully Programmable (496P) 
Three-knob Operation 

Environmentalized per MIL-T 28800C 


Digital Storage and Signal Processing 


1 kHz TO 1800 MHz 


PORTABLE SPECTRUM ANALYZERS 


The 496 provides high performance spectrum 
analysis and measurements in the 1kHz to 
1.8 GHz range. Its high stability and 80 dB dynam- 
ic range meet your demands for proof-of-perfor- 
mance measurements, on site or on the bench. 


The 496 offers state-of-the-art performance and 
rugged portability. Resolution bandwidth can be 
varied from 1 MHz to 30 Hz over the entire fre- 
quency range. Automatic phase lock stabilization 
reduces incidental FM to 10 Hz p-p; phase noise 
sidebands are at least —75 dBc at 30 times the 
resolution offset. Frequency drift with phase lock 
is typically 1 kHz in 10 minutes after 30 minute 
warmup. And the 496 provides 1 kHz frequency 
resolution in AF mode. 


Easy to use—Anywhere 

Simple 1,2,3 knob adjustment sets center fre- 
quency, frequency span and reference level. 
Power on sequence automatically normalizes op- 
erational settings and provides maximum input 
protection. 


Digital storage eliminates time-consuming display 
adjustments. Save A, B Minus Save A, Max Hold 
and Average modes let you compare, subtract, 
save maximum values or noise average (Smooth) 
your spectral displays. Constant tuning rate lets 
you position the signal quickly and accurately at 
any frequency span. 





Microprocessor-aided controls take care of the 
rest. Most-used functions are automatically 
controlled. 


The 496 Goes Where You Go 

Lightweight and compact size combine to pro- 
vide unmatched portability in a laboratory quality 
spectrum analyzer. With its single-handle carry, 
the 496 is easily moved around the design lab or 
systems test area, to the field, or wherever it may 
be needed. It even fits under an airplane seat. 


Automate your Spectrum Analysis with the 
496P 

The 496P is the fully programmable/GPIB compat- 
ible version of the 496 Spectrum Analyzer. Opera- 
tion, features and benefits of the 496P are essen- 
tially the same as the 492P. See discussion on 
pages 211 thru 213. 496 Spectrum Analyzer 
specifications also apply to the 496P. 


The Tektronix 4932 GPIB Extender provides a 
cost-effective way to interconnect remotely locat- 
ed GPIB instruments, allowing communication at 
distances of up to 500 meters (1650 feet). See 
page 132 for additional information. 


Manual instruments can be converted to pro- 
grammable instruments at a later time. Contact 
your Tektronix Sales Engineer for details. 
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TEK 1 kHz TO 1800 MHz 
PORTABLE SPECTRUM ANALYZERS 


CHARACTERISTICS 


The following characteristics and features apply to the 
496/496P Spectrum Analyzers after a 30 minute warmup 
period unless otherwise noted. 


FREQUENCY RELATED 
Center Frequency Range — 1 kHz to 1800 MHz. 


Frequency Accuracy — +5 MHz + 20% of span/div. 


Frequency Readout Resolution*' — Within 1 MHz. 496P 
Tune Command Accuracy (Span/div <50 kHz): +7% or 
+ 100 Hz, whichever is greater. 

Delta Frequency Readout Accuracy (Span/Div <50 kHz)*' 
— +5%. 

Residual FM (Short Term), Phase Lock On — <10 Hz p-p 
over 20 ms. 

Residual FM (Short Term), Phase Lock Off — <1 kHz p-p 
over 20 ms. 


Long Term Drift (at Constant Temperature and Fixed Center 
Frequency) — 330 Hz/10 minutes after 1 hour warmup phase 
locked. 


Resolution Bandwidth (—6 dB) — 30Hz, then 100Hz to 
1 MHz in decade steps, plus an Auto position. Resolution 
bandwidth is within 20% of selected bandwidth. 


Resolution Shape Factor (60 dB/6 dB) — 7.5:1 or less. 15:1 
or less for 30 Hz resolution bandwidth. 


Noise Sidebands — At least — 75 dBc at 30 times the resolu- 
tion bandwidth offset from the center frequency (—70 dBc for 
100 Hz resolution bandwidth or less). 


Frequency Span/Div Range — From 50 Hz/div to 
100 MHz/div in a 1-2-5 sequence. 

Maximum Span — When selected, the entire effective frequen- 
cy range is scanned and displayed. 

Zero Span — When selected, the horizontal axis of the CRT is 
calibrated in time (instead of frequency). The span/div readout 
is changed to time/div. 


Frequency Span/Div Accuracy — Within 5% of the selected 
span/div over the center 8 div of the 10 div CRT display. 


*! AF mode provides measurements to the nearest kHz plus 
direct center frequency readout to the nearest kHz between 
1 kHz and 500 kHz. 


AMPLITUDE RELATED 
Reference Level Range (Full Screen, Top of Graticule) — 
—123 dBm to +40 dBm (+40 dBm includes maximum safe 
input of +30 dBm and 10 dB of IF gain reduction) for 10 dB/div 
and 2 dB/div Log modes. 20 nV/div to 2 V/div (1 W maximum 
safe input) in Lin mode. 


Reference Level Steps — 10 dB, 1 dB, and 0.25 dB for rela- 
tive level (A) measurements in Log mode. 1-2-5 sequence and 
1 dB equivalent increments in Lin mode. The RF attenuator 
steps 10dB for reference level changes above —30dBm 
(—20 dBm when Min Noise is active) unless Min RF attenua- 
tion is greater than normal. The IF gain increases 10 dB for 
each Reference Level change below —30dBm (—20dBm 
when Min Noise is active). 

Display Dynamic Range — 80dB at 10 dB/div, 16dB at 
2 dB/div, and 8 div in Linear mode. 


Reference Level Accuracy — Accuracy is a function of the 
following characteristics. 

Calibrator: (Cal out). See output signal characteristics. 

Input Attenuator Accuracy: 0.3 dB/10 dB to a maximum of 
0.7 dB over the 60 dB range, 1 kHz to 1.8 GHz. 


Display Amplitude Accuracy: +1.0dB/10dB to a maximum 
cumulative error of +2.0dB over the 80dB window and 
+ 0.4 dB/2 dB to a maximum cumulative error of + 1.0 dB over 
the 16 dB window. Lin mode is 5% of full scale. 
Resolution Bandwidth Gain Variation: + 0.5 dB. 


IF Gain Variation: +0.2 dB/dB to a maximum of +2 dB over 
the 90 dB range. 


Display Flatness — +1.5 dB, 1 kHz to 1800 MHz measured 
with = 10 dB RF attenuation. 


Sensitivity 
Resolution Bandwidth Average Noise Level 

30 Hz —127dBm 

100 Hz —123 dBm 

1 kHz —115 dBm 

10 kHz —105 dBm 

100 kHz ~95 dBm 

1 MHz —85 dBm 
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SPURIOUS RESPONSE 
Residual (No Input Signal) — — 100 dBm or less referenced 
to mixer input. 
Third-Order intermodulation Distortion (Minimum Distortion 
Mode) — At least — 70 dBc below any two on-screen signals 
within any frequency span. 
Harmonic Distortion (Cw Signal, Minimum Distortion 
Mode) — At least — 60 dBc for a full-screen signal. 
Zero Frequency Spur (Referenced to Input Mixer) — 
—20 dBm or less. 
LO Emissions (Referenced to input Mixer) — -—70dBm 
maximum. 


INPUT SIGNAL CHARACTERISTICS 
RF Input — Type N female connector. 
input Impedance — 50 {); vswr 1.3:1 maximum (1.2:1 typical) 
with 10 dB or more RF attenuation. 
input Level (Optimum Level for Linear Operation) — 
—30 dBm referred to input mixer. Full screen not exceeded 
and Min Distortion control setting. 
1 dB Compression Point — — 18 dBm, no RF attenuation. 
Maximum Input Level (RF Attenuation at 0 dB) — +30 dBm. 
Maximum input Level (with 20 dB or More RF Attenuation) 
— +30 dBm (1 W) continuous 75 W peak, pulse width 1 us or 
less with a maximum duty factor of 0.001 (attenuation limit). Dc 
must never be applied to RF input. 


OUTPUT SIGNAL CHARACTERISTICS 
Calibrator (Cal Out) — -—20dBm +0.3dB at 100 MHz 
+1.7 kHz. 
1st and 2nd LO — Provides access to the output of the re- 
spective local oscillators (ist LO +6 dBm minimum to a maxi- 
mum of +15 dBm, 2nd LO — 16 dBm minimum to a maximum 
of +15 dBm). These ports must be terminated in 50 at all 
times. 
Vertical Out — Provides 0.5V +5% of signai/div of video 
above and below the centerline. 
Horizontal Out — Provides 0.5 V either side of center. Full 
range —2.5V to +2.5V +10%. 
Pen Lift — TTL compatible, nominal +5 V to lift pen. 
IF Out — Output of the 10 MHz IF. Level is = —16 dBm for a 
full screen signal at —30 dBm input reference level. Nominal 
impedance 50 2. 
496P Only IEEE Standard 488-1978 Port (GPIB) — In accor- 
dance with IEEE Standard 488. 
Probe Power — Provides operating voltages (+5 V, +15 V, 
— 15 V, and ground) for active probes. 


GENERAL CHARACTERISTICS 
Sweep Time — 20 us/div to 5 s/div in 1-2-5 sequence (10 s/div 
in Auto). 


CRT Readout — Displays: Reference Level, Frequency, Fre- 
quency Span/Div, Vertical Display, RF attenuation, and Resolu- 
tion Bandwidth. 

CRT — 8 x 10 cm. GH (P31) Phosphor is standard. 


Configuration — (Portable) 496/496P total weight including 
front cover and standard accessories 20 kg (44 Ib), 17.5 x 32.7 
x 49.9 cm (6.9 x 12.9 x 19.7 in) without handle or cover. 


input Voltage — 90 V ac to 132 V ac or 180 V ac to 250 V ac, 
48 Hz to 440 Hz. 


Power — 210 W maximum, 3.2 A, at 115 V and 60 Hz. 
ENVIRONMENTAL CHARACTERISTICS 

Per MIL-T-28800C, Type III, Class 3, Style C. 

Temperature — Operating: — 15°C to +55°C. Nonoperating: 

—62°C to +75°C. 


Humidity — Operating: 95%. Nonoperating: 120 hours per 
MIL-STD 810. 


Rain Resistance — Drip proof at 16 liters/hour/square foot. 


Altitude — Operating: 4500 m (15,000 ft). Nonoperating: 
12 000 m (40,000 ft). 


Vibration — 15 Hz to 55 Hz at 0.025 inch excursion. 
Shock — 30 g of half sine 11 ms duration. 
Drop — 12 inches. 


Electromagnetic Compatibility — 490 Series spectrum ana- 
lyzers meet the requirements of MIL-STD-461B, operating 
from 48Hz to 440 Hz power sources, with the exceptions 
shown below. 


Conducted Emissions — CE01: 15 dB relaxation for first 10 
harmonics of power line frequency. 

CE03 (Narrowband): Full limits. 

CE03 (Broadband): 15 dB relaxation from 15 kHz to 50 kHz. 
Conducted Susceptibility — CS01: Full limits. 

CS02: Full limits. 

CS06: Full limits. 


Radiated Emissions — REO1: 10 dB relaxation for first 10 
harmonics of power line frequency, and exceptioned from 
30 kHz to 36 kHz. 


REO2: Full limits. 

Radiated Susceptibility — RSO1: Full limits. 
RS02-1: Full limits. 

RS02-2: To 5 A only. 

RSO3: Up to 1 GHz only. 


INCLUDED ACCESSORIES 

115 V power cord (161-0118-00); 6 ft N to N connectors 50 0 
coaxial cable (012-0114-00); 18 in BNC to BNC connectors 
50 2 coaxial cable (012-0076-00); N male to BNC female adap- 
tor (103-0045-00); cord clamp (343-0170-00); two 4A fast 
blow fuse (159-0017-00); 2A fast blow fuse (159-0021-00); 
CRT visor (016-0653-00); CRT mesh filter (378-0726-01); 
blue CRT light filter (378-0115-00); amber CRT light filter 
(378-0115-01); gray CRT light filter (378-0115-02); 496P also 
includes 2 meter double shield GPIB cable (012-0630-03); op- 
erators manual; service manual; operators handbook; pro- 
grammers manual. 


ORDERING INFORMATION 

496 Spectrum AnalyZer .......ccceee § 
496P Fully Programmable/GPIB 
Spectrum AnalyZer .....sccccsessesseeeeeeeee $27,950 
496 to 496P Conversion (040-1046-02) — Conversions made 
by your Tektronix Service Center. Contact your Spectrum Ana- 
lyzer Sales Engineer or Service Center for details ...... $4,800 
Option 30 — Rackmount 19 inch rack width with 


23,050 


front panel INPUL/OUTPUES ...........cccceeeseesssserseeseeesseceeees +$790 
Option 31 — Rackmount 19 inch rack width with 
rear panel input/output Capability ............ccsesessereeeeres +$840 


Option 32 — Benchmount adds side and top panels, 
carrying handles and feet for a stackable benchtop 
CONRGUI NIN tassercnsnscpcceenstinsneninicaitseniignmmenaiiinnenimeese +$940 


INTERNATIONAL POWER CORDS & PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 , 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
Option A5 — Switzerland 250 V/10 A, 50 Hz 
eR a I a 


PERIPHERAL PRODUCTS FOR 


496P SPECTRUM ANALYZER 
Ne $4,995 
4052A Graphic Computing System Controller ......... $9,900 
QUT Fee Ci COI eseseiitsascisctsiccentscncesnnnnicdanaapinceniaiiats $4,550 
GBBT RIG CORI WIE ccecniscictinsniinsscinvcccncsncstisccataniiascins $5,950 
4662 Interactive Digital Plotter ...............ccccssscserereees $2,995 
4924 Digital Cartridge Tape Drive .............:cccsessene $2,990 
MGR: GPT TERRI sscccessctcceciesicensctsennitarcsintsoscvesssasens $1,195 
OPTIONAL ACCESSORIES 

75 Q to 50 2 Minimum Loss Attenuator — 

CEE OT 1-1 TOD | sssscissiccciicccnveniaricssnosecsasccoscenscasdtuicanassseen $60 
Dc Block BNC to BNC — Order 015-0221-00 ................. $85 


P6201 FET Probe to 900 MHz — Order 010-6201-01 .. $1,145 
1405 TV Sideband Adaptor — (525/60 Markers) ...... $5,670 
For more information on the 1405 see page 224. 


TR 503 Tracking Generator — ..........cccsccscccssseseeereeeee $6,500 
For more information on the TR 503 see page 223. 

CBG CON 9. siisciisniinccinccnneiinniaaannemmaiinari $530 
TV Trigger Synchronizer — Order 015-0261-01 ........... $650 
Hard Case (transit) — Order 016-0658-00 ..............000 $625 
Soft Case — Order 016-0659-00 ..............sessrsessseraseneees $125 
Rp Cire CGN Si svvcssessisnsssascnscsnceaesssenaiannannniescenvuaniin $560 


Note: The 490 Series spectrum analyzers are compatible with 
all Tektronix C-50 Series cameras. Battery pack 016-0270-02 
is required for C-50, C-51, C-52 and C-53 cameras. 


a 
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7L18 


Digital Storage and Averaging 





Automatic Phase Lock 
Built-in Preselector 


30 Hz Resolution to 12 GHz, 300 Hz to 
60 GHz with Optional Waveguide Mix- 
ers Above 18 GHz 


The Tektronix 7L18 makes your most de- 
manding microwave measurements with 
accuracy and ease. In application after 
application—microwave relay, ECM, satel- 
lite communications and microwave 
development—the 7L18 is helping make 
State-of-the-art measurements with the 
cleanest displays possible. 


It delivers close-in 30Hz resolution to 
12 GHz, with <10 Hz residual FM peak-to- 
peak on local oscillator fundamental 
bands. Amplitude calibration is maintained 
from 1.5 GHz to 60 GHz for absolute pow- 
er measurements by using high-perfor- 
mance Tektronix waveguide mixers above 
18 GHz. This is the kind of performance 
you'd expect from a baseband analyzer, 
but the 7L18 provides it in the microwave 
spectrum—and does so with versatility 
and ease typical of our 7000 Series plug- 
ins. Make high-performance microwave 
measurements without paying for more 
frequency coverage than you need. 


Digital storage and digital signal processing fea- 
tures all help simplify operation. Max Hold helps 
you easily measure amplitude or frequency drift, 
such as oscillator drift resulting from time or 
temperature change. Digital averaging reduces 
on-screen noise, which helps you measure low- 
level signals or spectral purity. 

A built-in tracking preselector eliminates spurious 
responses in all coaxial bands. And for harmonic 
measurements, it increases dynamic range to 
100 dB by rejecting signals outside its bandwidth. 
lf you design, test or evaluate state-of-the-art 
microwave systems, choose the 7L18 for high 
performance and 7000 Series versatility. 


CHARACTERISTICS 
The following characteristics and features apply to the 7L18 
Spectrum Analyzer after a warmup period of 30 minutes unless 
otherwise specified. 


FREQUENCY RELATED 
Center Frequency 
Range — 1.5GHz to 18 GHz in 5 bands (coaxial input). 
12.5 GHz to 60.5 GHz in 6 bands (with ext waveguide mixers). 
Readout Resolution — Within 1 MHz with direct input and 
10 MHz with waveguide mixers. 
Readout Accuracy — +(5 MHz + 20% of frequency span/div) 
times the oscillator harmonic (n) of the band in use. 
Frequency Span — 200 Hz/div to 500 MHz/div in a 1-2-5 
sequence. 
Accuracy — Within 5% of the span selected over center 8 div. 
Linearity — Within 5% over the center 8 div of a 10 div display. 
Maximum Span (Depends on Mixing Mode) — Span width = 
n x 2 GHz where n is the mixing mode. Max span full screen is 
8.5 GHz with int mixer (9.5 GHz to 18 GHz band). 
Zero Span — Provides fixed frequency operation for time do- 
main display. 
Resolution Bandwidth 
Range — 30Hz to 3MdHz, in decade steps plus auto 
bandwidth. 
Accuracy (6dB Down) — Within 20% of the resolution 
selected. 
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Shape Factor (60/6 dB) — 4:1 or less for 3 MHz to 300 Hz; 
12:1 or less for 30 Hz resolution. 
Residual FM — <10Hz (p-p) x n when phase locked. 
= 10 kHz (p-p) x n when not phase locked. 
Stability — At a fixed temperature after two hour warmup; 
within 2 kHz/hour x n when phase locked; within 
50 kHz/10 minutes x n when not phase locked. 
Tracking Preselector — Internal and Automatic 1.5 GHz to 
18 GHz, for rejection of harmonic mixing, image, and multiple 
responses. 

AMPLITUDE RELATED 
Display Modes 
Log 10 dB/div — Provides 80 dB display dynamic range. Ac- 
curacy within + 1 dB/10 dB to 2 dB maximum over 80 dB dis- 
play dynamic range. 
Log 2 dB/div — Provides 16 dB display dynamic range. 
Accuracy within + 0.4 dB/2 dB to 1.0 dB maximum over any 
16 dB range. 
LIN — Within 10%, of full screen, over 8 div. 
Reference Level — +40dBm to —110 dBm in 10 dB caii- 
brated steps (+30 dBm is the maximum safe input level). 
RF Attenuator — 60 dB range calibrated in 10 dB steps. 
Accuracy within +0.3 dB or 1% of dB reading (whichever is 
greater) to 4 GHz; +0.5 dB or 2% of dB reading (whichever is 
greater) from 4 GHz to 18 GHz. 
IF Gain Range — 90 cB. 
Step Accuracy — +10d0B/10dB step to +2dB maximum 
over entire range. 
Sensitivity and Frequency Response with Internal Mixers*' 


Worst Case*? 











Frequency 

Response 
Frequency Optimum 
Range (GHz) Peaking (dB Max) 





1.5 to 3.5 
2.5 to 4.5 
3.5 to 7.5 
6.5 to 12.5 
9.5 to 18.0 


*! Averaged noise level specified for 300 Hz resolution band- 
width. Frequency response with 10 dB input attenuator 
setting. 

*2 Includes mixer frequency response, RF attenuator frequency 
response, internal preselector frequency response, mixing 
mode gain variation, RF input vswr. 








1.5 GHz TO 60 GHz 
PLUG-IN SPECTRUM ANALYZER 


Sensitivity and Frequency Response with External Mixers*' 


Averaged 
Noise Level 


(dBm Max) 


Frequency 
Range (GHz) 


12.5 to 18.0 

18.0 to 26.5*? 
26.5 to 40.0°? 
40.0 to 60.5°? 


*! Averaged noise level specified for 3 kHz resolution 

bandwidth. 
2 High performance mixer line. 

SPURIOUS RESPONSES 

Residual — <-—110 dBm, referred to band 1, with no input 
attenuation and with no signal present at the input. Calibrator 
related may be — 100 dBm. 
intermodulation Distortion — Third order down 70dB or 
more from any two full screen signals, when IF gain is not set 
to gain reduced position (red sector). 
Mixed — All harmonic mixing, image, and multiple responses 
down 70 dB or more to 18 GHz. 


GENERAL CHARACTERISTICS 
Noise Sidebands — When phase locked, for fundamental con- 
version (n = 1), —70 dBc minimum at frequency offsets =>20 X 
resolution bandwidth settings. 
Sweep — Triggered, auto, manual, external. 
Sweep Time — 20 s/div to 1 us/div in a 1-2-5 sequence. 
Accuracy — Within 6% of selected time/div. 
Triggering Modes — Internal, External, Line, Free Run, Single 
Sweep. 
Sensitivity — 0.5 div internal, 0.5 V external (50 V maximum). 
Shipping Weight — 11.7 kg (26 Ib). 
INPUT SIGNAL CONNECTORS 
RF input — Maximum Input Power Level to the RF Attenuator: 
1 W average and 200 W peak. Burnout is 1 W or more at the 
input. Input Impedance: 502 nominal (1.5 GHz to 18 GHz); 
Vswr 1.35 maximum with 10 dB of RF attenuation. Input Com- 
pression Point: >—28 dBm from 1.5 GHz to 1.8 GHz. 
>—18 dBm from 1.8 to 18 GHz (both with zero RF 
attenuation). 
External Horizontal/Trigger Input Connector — Requires 0 V 
to 10 V +1 V for 10 div sweep. Requires 0.5 V (p-p) to trigger 
the sweep circuits. 50 V peak maximum. 
OUTPUT SIGNAL CONNECTORS 

Cai Out — —30 dBm, +0.5 dB at 25°C at 2.0 GHz +0.01%. 
Sweep Out and Video Out 

INCLUDED ACCESSORIES 

Spectrum analyzer graticule (337-1439-01); spectrum 

analyzer graticule (337-1159-02); BNC female to N male adap- 
tor (103-0045-00); 10 inch 50 coaxial cable (012-0208-00); 
piug-in to mainframe securing kit (016-0637-00); operators 
manual; service manual. 


ORDERING INFORMATION 
7L18 Spectrum Analyzer .................. $19,400 
7603 Mainframe (Shown)"? ..............-. $2,865 
R7603 Mainframe (Rackmount) ........... $3,285 





Option 06 — Internal SA Graticule ...........ccccccccseeeeeeees +$50 
Option 08 — Protective Front Cover 

(CARINE OO scccctcrcitnmneninnianmnnmmaicnina +$100 
Option 77 — SA Graticule GM (P7) 

PERETTI GTI, OF HUET TEIN rnerntonsorennnnensenineennnnnnnenennniiennnuianse +$100 


*! Suggested Mainframe: 7603 Option 08/Option 06 for maxi- 
mum transportability. Has protective front cover (Option 08) 
and Spectrum Analyzer Graticule (Option 06). See 7000 Se- 
ries pages for oscilloscope specifications and options. 

RR AIR A Ney RE ES 

OPTIONAL ACCESSORIES 

General Purpose Waveguide Mixers Set — 


IEE, ceivenscintinenencinnncipnninensinincmmamentinnt $740 
12.4 to 18 GHz Mixer — Order 119-0097-01 ................ $190 
18 to 26.5 GHz Mixer — Order 119-0098-01 ................ $290 
26.5 to 40 GHz Mixer — Order 119-0099-01 ................ $360 
Cable — Order 012-0748-00 ......ccccscccscccsccccscscccescneccsesseses $60 
Case — Order 016-0465-01 ......cccccscccscccssccccsscccsvscvsvscsccens $50 
High Performance Wavegude Mixers — 

18 to 40 GHz Set — Order WM490-2 ..............:eceeeeees $2,520 
18 to 60 GHz Set — Order WM490-3 ............:c.ceeeeee $4,200 
18 to 26.5 GHz Mixer — Order WM490K ................... $1,225 
26.5 to 40 GHz Mixer — Order WM490A ...........cccceees $1,225 
40 to 60 GHz Mixer — Order WM490U  ............cceeeeeee $1,680 
Cable — Order 012-0649-00 .....cccccccccseccssseccccsssccccessrcsesees $50 
Case — Order 016-0465-01 .ccccccssccccsssccscescncccssssoversoesvocece $50 
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10 kHz TO 1800 MHz 


TEK 


7L14 


Digital Storage and Averaging 





Automatic Phase Lock 


Swept Frequency Measurements 
with TR 502 


Input Limiter for Extra Input 


Protection 
SSS Sa ae ee ee SE SS EES 


The Tektronix 7L14 is the VHF/UHF 
member of the 7000 Series Digital Stor- 
age Family. It provides high perfor- 
mance in the 10 kHz to 1.8 GHz range. 
Measurements for RFI/EMI, FM, TV, 
avionics, navigation, two-way and oth- 
er communications systems are made 
with accuracy and convenience. 


Resolution bandwidth can be varied 
from 30 Hz to 3 MHz over the entire 
frequency range. Automatic phase 
lock ensures excellent 
Stability—incidental FM is <13 Hz p-p. 
Phase noise sidebands are no greater 
than —70 dBc at 25 resolution band- 
widths away. 


All this gives you the critical accuracy 
necessary for design and proof-of-per- 
formance measurements. Check 
broadband RF networks, filter net- 
works, amplifiers, and more...easily 
and economically. 


Digital storage expands 7L14 capability. You can 
compare waveforms, such as a filter response to 
a standard, simultaneously using independent A 
and B memories. A Max Hold function makes it 
easy to measure amplitude and frequency drift 
such as in an oscillator; or capture short duration 
signals such as in spectrum occupancy 
monitoring. 


An input limiter provides automatic overload pro- 
tection of the first mixer. Signals up to one watt 
can be connected to the input for any setting of 
the RF input attenuator. In addition, the input is 
ac-coupled for protection from dc and large 
voltages at line frequency (50/60 Hz). Frequency 
coverage down to 1 kHz can be obtained by 
deleting the built-in limiter. Also, by ordering 
Option 39 you can extend the 7L14's frequency 
range from 1kHz to 2.5GHz. This is useful for 
satellite communications measurements, on 
multipoint distribution systems and other terrestri- 
al microwave applications. For details see page 
220. 


Using the 7L14 with a companion TR 502 Track- 
ing Generator, you can make swept frequency 
measurements from 100 kHz to 1.8 GHz. For de- 
tailed information, refer to page 223. 


CHARACTERISTICS 
The following characteristics and features apply to the 
714 Spectrum Analyzer after a warm up period of 20 minutes. 
FREQUENCY RELATED 
Center Frequency Range — 10 kHz to 1.8 GHz. 
Readout Resolution — Within 1 MHz. 


Readout Accuracy — +(5 MHz + 20% of frequency 
span/div). 
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PLUG-IN SPECTRUM ANALYZER 





Frequency Span — 200 Hz/div to 100 MHz/div in calibrated 
steps in a 1-2-5 sequence. 
Accuracy — Within 5% of the span selected. 


Linearity — Within 5% of the span selected. 

Maximum Span — Provides 1.8 GHz of span. 

Zero Span — Provides fixed frequency operation for time do- 
main display. 

Resolution Bandwidth 

Range — 30 Hz to 3 MHz, in decade steps. 

Accuracy (6 dB down) — Within +20% of the resolution 
selected. 

Shape Factor (60/6 dB) — 4:1 or less for 3 MHz to 300 Hz; 
12:1 or less for 30 Hz resolution. 

Signal Level Change Between Any Two Bandwidths — 
+0.5 dB at room temperature. +2.0 dB maximum over 
temperature. 

Residual FM — 13 Hz (p-p) when phase locked + 10 kHz (p-p) 
for 20 ms when not phase locked. 


Stability — At a fixed temperature after two hour warm up; 
+2 kHz/hour phase locked; +75 kHz/hour not phase locked. 
At constant frequency, wait 10 minutes/GHz of tuning when 
the frequency is changed. 


AMPLITUDE RELATED 
Display Modes 
Log 10 dB/div — Provides 70 dB display dynamic range. 
Accuracy within 0.15 dB/dB to 2 dB maximum over 70 dB dy- 
namic range. 
Log 2 dB/div — Provides 14 dB display dynamic range. 
Accuracy within + 0.4 dB/2 dB to 1.0 dB maximum over 14 dB 
dynamic range. 
LIN — Within 10% over 8 divisions. Deviation between display 
modes (for full screen signal): +2 dB from 2 dB/div to 
10 dB/div, 0.5 divisions from 2 dB/div to LIN. 
Reference Level 
Below 100 kHz — +30 dBm to —50 dBm, as the center fre- 
quency approaches 10 kHz. 
Above 100 kHz — +30 dBm to —110 dBm in 10 GB calibrat- 
ed steps. 


Display Flatness — +1.5 dB, with respect to 50 MHz, over 
any selected frequency span. 


Sensitivity — At 50 MHz, applicable from 100 kHz to 1.8 GHz. 
Resolution Bandwidth Averaged Input Noise Level 


30 Hz — 130 dBm 
300 Hz —120 dBm 
3 kHz —110 dBm 
30 kHz —100 dBm 
300 kHz —90 dBm 
3 MHz —80 dBm 


RF Attenuator — 60 dB range in 10 dB steps. 

Accuracy — +(0.25dB +1.2% of dB reading). 

IF Gain 

Range — 70dB (80 dB when operating in 30 Hz resolution 
bandwidth). 

Step Accuracy — +14dB/10dB step to +2dB maximum 
over entire range. 


SPURIOUS RESPONSES 

Residual — < — 100 dBm (referenced to the 1st mixer input). 
Second Order Intermodulation Products — 100 kHz 
— 1.8 GHz; down 70 dBc or more from two — 40 dBm signals, 
within any frequency span. 
Third Order intermodulation Products — 100 kHz 
— 1.8 GHz; down 70 dBc or more from two — 30 dBm signals, 
within any frequency span. 

GENERAL CHARACTERISTICS 
Noise Sidebands — —70 dBc minimum at frequency offsets 
>25 X resolution bandwidth settings. 
Sweep — Triggered, manual, external. 
Sweep Time — 10 s/div to 1 ws/div in a 1-2-5 sequence. 
Accuracy — +5% of selected Time/div. 
Triggering Modes — Internal, External, Ext in Horiz/Trig and 
Line. 
Sensitivity — +0.6 div of internal signal (p-p) and/or +0.6 V 
(p-p) of external signal. 
Shipping Weight — 10.8 kg (24 Ib). 


INPUT SIGNAL CONNECTORS 
RF Input — Maximum Input Power Level: +30 dBm. Maxi- 
mum Input Power Level to the RF Attenuator >10 dB: 1 W 
average (including dc), 100 W peak simultaneously. Input Im- 
pedance: 502; vswr 1.35 maximum with 10 dB of RF 
attenuation. 
External Horizontal/Trigger Input Connector — Input Volt- 


age Range: Typically 0 V to 10 V for 10 div sweep. Typically 
0.5 V (p-p) to trigger the sweep circuits. 40 V peak maximum. 


OUTPUT SIGNAL CONNECTORS 
Cal Out — —30dBm, +0.3dB at 50 MHz, +0.01%. 


1st Lo Out, 2nd Lo Out, Swp Out and Video Output 


ENVIRONMENTAL CHARACTERISTICS 
The 7L14 meets its electrical characteristics over the environ- 
mental limits per MIL-T-28800 Type 3 Class 6, Style E instru- 
ments. The 7L14 is operable over the limits of a MIL-T-28800 
Class 5 instrument. The 7L14 is physically and electrically com- 
patible with all Tektronix 7000 Series mainframes. 


INCLUDED ACCESSORIES 

Spectrum Analyzer Graticule. 6 ft 50 coaxial cable with 
BNC connectors (012-0113-00); BNC male to female adaptor 
(103-0058-00); amber light filter (378-0684-01); light filter 
(378-0625-07); clear plastic implosion shield with Log, Lin, Ref, 
and F (frequency) direction markings (337-1439-01) for 7603 
Oscilloscope and (337-1159-02) for other 7000 Series oscillo- 
scopes, instruction manual. 

ESSA EP PE OES SRE NM CLE REe 


ORDERING INFORMATION 
7L14 Spectrum Analyzer ......... sussccree 17,900 
Option 39 — 1 kHz to 2.5 GHz Extended Frequency 
ROOD ncnninniinnemnannincmmanananamimanasticiani +$500 
7603 Mainframe (shown) ...... ee 


R7603 Mainframe (Rackmount) ..... +. $3,285 
MAINFRAME OPTIONS 

Option 06 — Internal Spectrum Analyzer Graticule ...... +$50 

Option 08 — Protective Front Cover (Cabinet Only) .. +$100 

Option 77 — GM (P7) Phosphor and Internal 

Spectrum AnalyzZer Graticule ......cecesssseeresecrseeeresenees +$100 

Ce Se RE, ee eR 


Tektronix offers service training classes on the 7L14 Spec- 
trum Analyzer. For further training information, contact your 
local Sales/Service Office or request a copy of the Tek- 
tronix Service Training Schedule on the return card in the 
center of this catalog. 
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7L12 


Automatic Phase Lock 





Swept Frequency Measurements 
with the TR 502 


The 7L12 is a popular instrument for 
use in applications not requiring the 
resolution, low-end coverage, and 
digital storage of the 7L14. Resolu- 
tion bandwidth can be varied from 
300 Hz to 3MHz, with —115dBm 
sensitivity at 300 Hz. Automatic 
phase lock results in good stability; 
residual FM is <200Hz peak-to- 
peak. 


The 7L12 meets the measurement 
requirements of many AM, FM, two- 
way radio and other communications 
systems. And because it’s 7000 Se- 
ries compatible you get the versatility 
of using the mainframe of your 
choice and over 30 test and mea- 
surement plug-ins. 


The 7L12 has a 70 dB spurious-free 
display dynamic range; low level 
noise measurements are made accu- 
rately, easily. 


Ease-of-use features include fully-cal- 
ibrated displays and, as with all 7000 
Series analyzers, CRT readout of all 
key parameters. Additional front-end 
protection is available with a dc 
block accessory. With its companion 
TR 502 Tracking Generator, the 7L12 
handles swept frequency measurements from 
100 KHz to 1.8 GHz. And because the 7L12 is only 
a “two-wide" plug-in you get time or frequency 
displays by adding a vertical amplifier plug-in. 
Choose the 7L12 for economical high-perfor- 
mance in VHF/UHF bands. 


Also, by ordering Option 39 you can extend the 
7L12's frequency range from 100 kHz to 2.5 GHz. 
This is useful for satellite Communications mea- 
surements, on multipoint distribution systems and 
other terrestrial microwave applications. For de- 
tails, see page 220. 


CHARACTERISTICS 


The following characteristics and features apply to the 7L12 
Spectrum Analyzer after a warm up period of 40 minutes. 


FREQUENCY RELATED 
Center Frequency Range — 100 kHz to 1.8 GHz. 
Readout Accuracy — +(8 MHz + 1% of dial readout). 
Frequency Span — 500 Hz/div to 100 MHz/div in calibrated 
steps in 1-2-5 sequence. 
Accuracy — Within 5% over center 8 div. 
Linearity — Within 5% over center 8 div. 
Maximum Span — Provides 1.8 GHz of span. 
Zero Span — Provides fixed frequency operation for time do- 
main display. 
Resolution Bandwidth 
Range — 300 Hz to 3 MHz, in decade steps. 
Accuracy (6 dB Down) — Within +20% of the resolution 
selected. 
Shape Factor (60/6 dB) — 4:1 or less. 
Signal Level Change Over the Five Bandwidths — <0.5 dB 
at 20°C. 





7L12 with 016-0155-00 Blank Panel in 7613 Option 06 Variable Persistence 
Mainframe with internal spectrum analyzer graticule. 


Residual FM — 200 Hz (p-p) when phase locked. 20 kHz (p-p) 
maximum in 5 seconds when not phase locked. 

Stability — At a fixed temperature after two hour warm up: 
within 50 kHz/hour phase locked; within 100 kHz/hour not 
phase locked. 


AMPLITUDE RELATED 
Display Modes 
Log 10 dB/Div — Provides 70 dB display dynamic range. 
Accuracy — Within 1dB/10dB to 1.7dB maximum over 
70 dB display dynamic range. 
Log 2 dB/Div — Provides 14 dB display dynamic range. 
Accuracy — Within +0.4 dB/2 dB to 1.0dB maximum over 
14 dB display dynamic range. 
LIN — Within 8% over 8 center div. Deviation between display 
modes + 2 dB from 2 dB/div to 10 dB/div, 0.5 div from 2 dB/div 
to LIN. 


Reference Level — +30 dBm to —100 dBm in 10 GB steps. 


Display Flatness — +1.7 dB over any selected frequency 
span, with respect to the display level at 50 MHz. 

Sensitivity for a cw Signal — The following sensitivity charac- 
teristics apply at 50 MHz. Sensitivity may decrease 2 dB at 
1.7 GHz and to 4 dB at 1.8 GHz. 


Resolution Bandwidth Averaged Noise Level 


300 Hz —115 dBm 
3 kHz —108 dBm 
30 kHz —100 dBm 
300 kHz —90 dBm 
3 MHz —80 dBm 


SPURIOUS RESPONSES 
Residual — < —99 dBm (referenced to the 1st mixer input). 


Second Order intermodulation Products — Down 70 dB or 
more from two —40 dBm signals, within any frequency span. 


Third Order intermodulation Products — Down 70dB or 
more from two —30 dBm signals, within any frequency span. 


RF Attenuator — 60 dB range in 10 dB steps. 


Accuracy — +.25dB or 1.2% of dB reading; whichever is 
greater. 


IF Gain — Range: 70 dB. 
Step Accuracy — +1 0B/10 dB step to +1.5 dB maximum 
over entire range. 


GENERAL CHARACTERISTICS 
Sweep Time — 10 ms/div (Spectrum position) to 1 uws/div are 
provided in 1-2-5 sequence. A Variable control provides contin- 
uous variation between steps. Accuracy within 5%. 
Triggering Modes — (P-P) Auto, Norm, Single Sweep. 
Sensitivity — <0.5 div for the (p-p) Auto mode, <0.3 div for 
the Norm mode, <1.5 div for the Single Sweep mode. 
Input Signal Connectors 
RF Input 
Maximum input Power Level Linear Operation — RF Attenu- 
ator at 0 dB: —30 dBm. 
Safe input Levels — RF attenuator at 0 dB: +13 dBm. RF: 
Attenuator at 60 dB: +30 dBm (1 W average, 100 W peak). 
Input Impedance — 50 (). 
Horizontal input — Requires a 10 V +1 V signal. 
Output Signal Connectors 
Cai Out — —30 dBm, +0.3 dB at 50 MHz, +0.01%. 
1st LO Out, 2nd LO Out, Vert Out 
Shipping Weight — 7.6 kg (17 Ib). 


INCLUDED ACCESSORIES 

Spectrum Analyzer Graticule. Clear plastic implosion shield 
with LOG, LIN, REF, and f (frequency) direction markings: 
(337-1439-01) for 7403N and 7603 Oscilloscopes, and 
(337-1159-02) for other 7000 Series oscilloscopes. Amber light 
filter (378-0684-01); light filter (378-0625-07); 6 foot 502 
coaxial cable with BNC connectors (012-0113-00); BNC Male 
to N Female adaptor (103-0058-00); instruction manual. 


ORDERING INFORMATION 
7L12 Spectrum Analyzer ........00. $10,250 
Option 39 — 100 kHz to 2.5 GHz Extended Frequency 
PRETO cccerusscsessemssssccesoxecsonsctnenotonseceonennssnnvrouovsouseuessponvere +$500 
7613 Variable Persistence Mainframe $5,330 
R7613 Variable Persistence Mainframe 
Ct | ee 


Option 06 — Internal S A Graticule ..........cccccessceesseees +$50 
Option 08 — Protective Front Cover 
(CORBIN OOD) msscccccsccnceiticssestniscsiacniciazacmenmicsneationtansiaet +$100 


7603 Mainframe ........cccccssseccccssseeseeeeses $2,865 
R7603 Mainframe (Rackmount) ........... $3,285 


Option 06 — Internal S A Graticule ............cc.ceecceeeeeeees +$50 
Option 08 — Protective Front Cover 

ORIIE CNIBA scccccrisnccccnseaenscsasineaatinlioveohinniadoninianiaas +$100 
Option 77 — GM (P7) Phosphor and Internal 

Spectrum Analyzer Graticule ........cscsccsesessesereennerereeees +$100 
7K11 CATV Preamplifier (page 224) ... $1,100 
Blank Plug-in Panel Order 016-0155-00 .........sccccsssseeeeees $45 
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TEK SEMIAUTOMATIC SPECTRUM ANALYSIS 





Semiautomatic spectrum analysis can be 
achieved by using 7000 Series spectrum analyzer 
plug-ins with the Tek 7854 Waveform Processing 
Oscilloscope Mainframe. This team brings power- 
ful on-board computing capability to spectrum 
analysis and measurement. 



























The 7854 digitally stores and processes spectrum 
data points to compare several spectra, and 
implement programmed calculations such as total 
harmonic distortion, AM percent modulation, FM 
deviation, and impulse bandwidth. It can also 
report measurement information to other data 
processing or recording devices via the GPIB bus 
(IEEE-488-1978 Standard). 


Utilization of the 7854 with the 20Hz to 5 MHz 
7L5 or 1.5GHz to 60 GHz 7L18 requires minor 
modification to the plug-ins during manufacture. 
Using the 10 kHz to 1.8 GHz 7L14 or 100 kHz to 
1.8GHz 7L12 requires no modification. Consult 
your Tektronix sales engineer for further 
information. 


For further information on the 7854, refer to page 
340. 


CHARACTERISTICS — 7L14 Option 39, 7L12 Option 39 


7L14 OPTION 39 7L12 OPTION 39 
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Option 39 extends the 7L14's frequency range from 1 kHz to 2.5 GHz. 


FREQUENCY 
Range — 1 kHz to 2.5 GHz. 


Center Frequency Accuracy — +(5 MHz +0.5% of center frequency + 20% of 
span/div setting). 


AMPLITUDE 
Display Flatness — + 1.5 for 10 kHz to 1.8 GHz, with respect to 50 MHz, +1.5, 
—2.5 for 1.8 GHz to 2.5 GHz. 


Spurious Responses 
Residual: <—95dBm to 2.5MHz. <—100dBm for 2.5 MHz to 1.8 GHz. 
=< —60 dBm for 1.8 GHz to 2.5 GHz. 


intermodulation Distortion: Third order down 70 dB or more from two —30 dBm 
signals within any frequency span. Second order down 70 dB or more from two 
—40 dBm signals. 


IF Feedthrough: At least 15 dB down at 2.095 GHz input. 
Images: At least 10 dB down at 4.095 GHz to 6.795 GHz. 
For Ordering Information and complete 7L14 Characteristics, see page 218. 


Option 39 extends the 7L12's frequency range from 100 kHz to 2.5 GHz. 


FREQUENCY 
Range — 100 kHz to 2.5 GHz (Usable below 100 kHz with degraded 
performance). 


Center Frequency Accuracy — +(8 MHz + 1% of dial indication). 
AMPLITUDE 


Display Flatness — +1.7 dB for 100 kHz to 1.8GHz. +2dB for 1.8 GHz to 
2.5 GHz. 


Spurious Responses 
Residual: <—95dBm to 2.5MHz. <—99dBm for 2.5MHz to 1.8 GHz. 
=< —60 dBm for 1.8 GHz to 2.5 GHz. 


Intermodulation Distortion: Third order down 70 dB or more from two —30 dBm 
signals within any frequency span. Second order down 70 dB or more from two 
— 40 dBm signals. 


IF Feedthrough: At least 15 dB down at 2.095 GHz input. 
Images: At least 10 dB down at 4.095 GHz to 6.795 GHz. 
For Ordering Information and complete 7L12 Characteristics see page 219. 
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7L5 


Digital Storage and Averaging 





Synthesizer Tuning 
Three-Knob Operation 


Swept Frequency Measurements with 
Option 25 


Preset Reference Level and Dot Frequency 
for Extra Input Protection 


Selectable Input Impedance 


Reference Level Selection in 1 dB and 10 dB 
Steps 


Absolute Calibration in dBm, dBV, or 


Volts/Div 
SE ee ee ee nt ene ee ee ee 


The Tektronix 7L5 provides lab grade, easy-to- 
use low-frequency measurement capability. The 
7L5 can cover 20Hz to 5 MHz in one display. 
Resolution bandwidth can be varied from 10 Hz 
to 30 kHz, with residual FM of no more than 1 Hz 
peak-to-peak. Comparing baseband channel per- 
formance is easy because the 7L5 switches from 
a single channel to a 60-channel supergroup 
without retuning. You see all channel amplitudes 
at a glance, side-by-side. 


Digital storage proves particularly useful in the 
7L5. With digital averaging and peak detection, 
you can accurately measure low level signals, 
such as intermodulation distortion products, in 
the presence of noise. With Max Hold, you can 
capture short duration signals and random tran- 
sient phenomena that would otherwise be lost. 


The 7L5 combines high performance with easy- 
to-use three-knob operation — 


1) Set frequency span 
2) Set center frequency 
3) Set reference level...and measure! 


Sweep speed and resolution bandwidth are set 
automatically. 


Digital tuning and synthesizer stability let you set 
center frequency with six-digit accuracy immedi- 
ately upon turn-on. Reference level can be set in 
1dB and 10dB steps, eliminating the need to 
interpolate amplitude levels. And for measuring 
wide relative amplitude differences, the 7L5 of- 
fers 80 dB spurious-free display dynamic range. 





20 Hz to 5 MHz 
PLUG-IN SPECTRUM ANALYZER 





SPECTRUM ANALYZER 





7L5 Option 25 Spectrum Analyzer with L3 plug-in module in a 7603 Option 06 mainframe with internal spectrum analyzer graticule 


The 7L5 makes accurate baseband communica- 
tions measurements such as noise, spurious re- 
sponse, distortion, and transient interference, all 
with the certainty of 10 Hz resolution. The 7L5 
Option 25 provides swept frequency measure- 
ments from 20 Hz to 5 MHz. The tracking genera- 
tor is built into a “three-wide" 7L5 plug-in analyzer. 


This highly capable audio/baseband analyzer 
finds a place in many areas of use, including 
measurement of communications system 
basebands, power line distortion, EMI/RFI, and 
computer systems. 





Probe-compatible plug-in input modules provide a 
variety of impedances for the 7L5. The L3 may be 
switch-selected to 502, 6002 or 1MQ. The L3 
Option 01 is switch-selectable to 752, 6002 or 
1 MQ. 
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20 Hz to 5 MHz 


TE 


PLUG-IN SPECTRUM ANALYZER 





CHARACTERISTICS 


The following characteristics and features apply to the 7L5 
Spectrum Analyzer after a warm-up period of 10 minutes. 


FREQUENCY RELATED 
Center Frequency 
Range — Input frequency range is 20 Hz through 5.0 MHz. 
Dot frequency range is 0 Hz through 4999.75 kHz tuned in 
10 kHz or 250 Hz steps. 
Accuracy — 0°C to 50°C: +(20 Hz + 10-5 of dot frequency). 
20°C to 30°C: +(5Hz +2 x 10° of dot frequency). 
Frequency Span — 50 Hz/div to 500 kHz/div (maximum) in a 
1-2-5 sequence. 
Accuracy — Within 5%. 
Linearity — Within 5% over the center 8 divisions. 
Zero Span — Provides fixed frequency operation for time do- 
main display. 
Resolution Bandwidth 
Range — 10 Hz to 30 kHz in 8 steps. Coupled position elec- 
tronically couples resolution to span/div selection so that both 
are controlled by the same knob. 
Accuracy (6 dB Down) — Within 20% of resolution selected 
(30 Hz to 30 kHz). 10 Hz is 100 Hz +20 Hz 70 dB down. 
Shape Factor (60/6 dB) — 10:1 or better for 10 Hz to 1 kHz 
and 5:1 or better for 3 kHz to 30 kHz. 
Signal Level Change Between Any Two Bandwidths — 
30 kHz to 100 Hz: =<0.5 dB. 30 kHz to 10 Hz: <2.0 dB. 
Residual FM — <1 Hz (p-p) for frequency span of 50 Hz/div 
to 2 kHz/div. <40 Hz (p-p) for frequency span of 5 kHz/div to 
500 kHz/div. 


Stability — <5 Hz/hour. 


AMPLITUDE RELATED 
Display Modes 
Log 10 dB/Div — Provides 80 dB display dynamic range. 
Accuracy — Within 0.08 dB/dB to 2 dB maximum over 80 dB 
display dynamic range. 
Log 2 dB/Div — Provides 16 dB display dynamic range. 
Accuracy — Within 0.15 dB/dB to 1 dB maximum over 16 dB 
display dynamic range. 
LIN — 20 nV/div to 200 mV div in a 1-2-5 sequence. 
Accuracy — Within 5%. 
Reference Level — +21dBm to —128 dBm (500 or 752 
input impedance), + 10 dBm to — 139 dBm (600 ° input imped- 
ance), +8 dBV to —141 dBV (1 M® input impedance). Caii- 
brated in 1 dB and 10 GB steps. 
Display Flatness — 0.7 dB maximum from 20 Hz to 5 MHz, 
(add 0.5% quantization error in digital storage). 
Sensitivity — Equivalent input noise for each resolution band- 
width setting is measured in video average mode with 10 s/div 
sweep rate and input buffer control off. Sensitivity is degraded 
an additional 8 dB when the input buffer is on. 


Resolution Bandwidth Averaged Noise Level 


10 Hz — 148 dBV 
30 Hz — 146 dBV 
100 Hz —143 dBV 
300 Hz —138 dBV 
1 kHz —133 dBV 
3 kHz —128 dBV 
10 kHz —123 dBV 
30 kHz —118 dBV 
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Spurious Responses 

Residual — < — 143 dBV (noncalibrator related, referenced to 
the input). 

intermodulation Products — Within any frequency span for 
two on screen signals of any input level, third order down 
75 dB or more and second order down 72 dB or more; of any 
input level up to — 53 dBV or of any input level with input buffer 
on, second and third order down 80 dB or more. 


GENERAL CHARACTERISTICS 
Sweep — Triggered, manual, auto. 
Sweep Time — 10 s/div to 0.1 ms/div in a 1-2-5 sequence. 
Accuracy — Within 5% of selected time/div. 
Triggering — Sources are free run, internal and line. Modes 
are normal, manual sweep and single sweep. 
Sensitivity — > 1.5 div of internal signal for both normal and 
single sweep modes over the approximate frequency range of 
30 Hz to 500 kHz. 
Shipping Weight — 7.6 kg (17 Ib). 


INPUT SIGNAL CONNECTORS 
MAXIMUM INPUT POWER LEVEL 

1 MQ/28 pF — 15 V (p-p) for ac or pulse signals with risetimes 
of 2 V/us or faster (pulses or ac beyond this specification may 
open an input fuse). 40 V (dc plus peak ac) for signals with 
risetimes slower than 2 V/us. 

600 2 (Internally Terminated) — 12 V dc or RMS (+ 24 dBm). 
50 © (Internally Terminated) — 3.5 V dc or RMS (+24 dBm). 


Input Impedance — Switch selectable 1 Mf in parallel with 
28 pF, 502 (752 for L3 Option 01) termination, or 600 2 
termination. 


OUTPUT SIGNAL CHARACTERISTICS 
Calibration — 500 kHz squarewave within +0.15 dB of 
— 40 dBV into the plug-in impedance. 

Video Out — 50 mV/div +5% (about the CRT center) with 
source impedance of 1 k{?. 

Horizontal Out — 0 to about —6 V dc sawtooth with a source 
impedance of 5 k. 


Option 25 TRACKING GENERATOR 


The 7L5 with Option 25 Tracking Generator, pro- 
vides selectable 502, 752, or 600 2 impedance 
source that has a calibrated output level for 
swept frequency tests from 20Hz to 5.0 MHz. 
The output frequency can be adjusted so it 
tracks within 10 Hz of the spectrum analyzer fre- 
quency. The frequency span and rates are con- 
trolled with the spectrum analyzer. The output lev- 
el is controlled from the tracking generator. 
Output level is calibrated and controlled in 10 dB 
and 1 dB steps over a 63 dB range. An Aux Out- 
put may be used to drive a frequency counter. 
The 7L5 with Option 25 is a three-wide unit for the 
7000 Series mainframes. 


CHARACTERISTICS 
Frequency Range — 20 Hz to 5.0 MHz. 
Output Impedance — 50 °?, 75 {?, or 600 {2 selected by a front 
panel switch. 
Amplitude — The output level is calibrated in dBm or dBV and 
selectable in 10 dB or 1 dB steps. A vernier provides continu- 
ous variation between calibrated steps. 
Range — 502: 0dBm to —63dBm. 752: —6dBm to 
—69 dBm. 600 2): —17 dBm to —80 dBm. 
Accuracy (Maximum Output Calibrated at 500 kHz) — 50 0): 
0dBm +0.25dB. 752: —6dBm + 0.4, —0.2dB. 6002: 
—17 dBm +0.5, —0.1 dB. 





Attenuator — Range: 0 dB to 63 dB in 10 dB or 1 GB steps. 
Accuracy: Within 0.2 dB/dB to a maximum of 0.25 dB/10 dB 
absolute. 

Flatness — 50) and 752: Within 0.5 dB p-p. 600 2: Within 
1.0 dB p-p. Total System Flatness (7L5 with L3 Plug-in Module 
and Option 25) 50 2 and 75 2: Within 1.0 dB p-p. 600 2: Within 
1.25 dB p-p. 

Dynamic Range (7L5 with Option 25) — >110 dB. 
Residual FM (p-p) — Spans to 2 kHz/Div: 2 Hz (7L5 with Op- 
tion 25). Spans 5 kHz/Div or Greater: 40 Hz (7L5 with 
Option 25). 

Stability — 25 Hz/5 minutes after 10 minute warm-up decreas- 
ing to 25 Hz/hour maximum after 1 hour. 

Spurious Suppression, 20 Hz to 5.0 MHz (Harmonic and- 
Nonharmonic) — 40 dB or more with respect to the carrier. 


Auxiliary Output — >200 mV RMS into 50 0. 

INCLUDED ACCESSORIES 
Spectrum Analyzer Graticule (337-1159-00); (7000 Series), and 
(337-1439-01); (7603), light biue filter (378-0684-00); operators 
manual; service manual. 
OAS | Ee ee aE 


ORDERING INFORMATION 
7L5 Spectrum Analyzer (Requires L3 Plug-in 
MOG) ccisnscansccveancensennssepsseonsgreancaaces $00,200 
Option 25 — Tracking Generator .........cesscseseeeeresereee +$1,500 


For a separate tracking generator (one-wide field modification 
to be attached to an existing 7L5). 


Order O40-06810200 scssesivesiscaisvassistesernecinnascensceecconnncen $1,850 
L3 Plug-in Module (1 MQ, 50 2, 600 2) $1,550 
Option 01 — L3 Plug-in Module (1 M@, 75 @, 600 2) ....... NC 


7603 Mainframe .......ccccccseceeeeessessesseees $2,865 
R7603 Mainframe (Rackmount) ........... $3,285 


Option 06 — Internal S A Graticule .........cccssssesceeeerees +$50 
Option 08 — Protective Front Cover (Cabinet 
OW saniiitiiemantiannimnninianeenmmnn annem +$100 
Option 77 — GM (P7) Phosphor and Internal 
SA Gr Qt | ncssscasscccsercnsssessancussuscevsavesensecusssssessbsusncunsens +$100 


T704A* 1 OSCHIOSCOPE ..ccccrsssvesserscneseee. $4,520 


R7704*1 OSCillOSCOPE ........sseseeeeseeeseees $7,510 
*! Suggested Mainframe. See 7000 Series pages for oscillo- 
scope specifications and options. 
eel 
OPTIONAL ACCESSORIES 
Tracking Generator — one-wide field modification kit, to 
be attached to an existing 7L5. 


Crea ORI TOD ccssicnssskanvinassncsnnnsancczinceneczincabeeanicinc $1,850 
75 2 to 50 2 Minimum Loss Attenuator — (Ac coupled). 

Cedar OETA TAO | wcscsnenunvsssnstecennmseaseunnereawaemnanuceuxenensien $60 
P6105 10X Probe (2 m) — Order 010-6105-03 ............. $110 


BALANCED INPUT TRANSFORMER 
Frequency Range — 50 kHz to 3 MHz, usable from 10 kHz to 
20 MHz. 


Flatness — 0.25 dB p-p maximum (50 kHz to 3 MHz) including 
nominal 0.1 dB insertion loss. 


Common-Mode Rejection — 25dB minimum (50 kHz to 
3 MHz). 


Output Termination — Switchable between 124 2, 135 0), and 
None for bridging or external termination. 


Connectors — WECO (0.37 in with 0.090 center) on 0.625 in 
spacing for balanced input. BNC for single-ended output. 


Balanced Input Transformer Order 013-0182-00 ......... $285 


Limited quantities of the 5L4N Spectrum Analyzer are still 
available. Call your nearest Spectrum Analyzer Sales Engi- 
neer for information. 


Tektronix offers service training classes on the 7L5 Spec- 
trum Analyzer. For further training information, contact your 
local Sales/Service Office or request a copy of the Custom- 
er Service Training Catalog on the return card in the center 
of this catalog. 
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For swept frequency tests and precise frequency measurements, the TR 502 Tracking Generator may be used with a DP 501 Digi- 
tal Prescaler and DC 509 Option 01 Digital Counter, in a TM 504 Power Module. The TR 502 is linked to the 1st and 2nd LO of a 


7L14 Spectrum Analyzer in a 7603 mainframe. 


TR 502/ TR 503 Tracking Generators 


Swept Frequency Measurements to 1.8 GHz 
A Es ee pe Se eS ae eee 


The TR 502 works with the 7L12 and 7L14 and the 
TR 503 works with the 492/492P or 496/496P 
Spectrum Analyzers to provide constant level, 
calibrated RF sources for swept frequency tests 
to 1.8 GHz. 


The low residual FM of these systems enhances 
narrow bandwidth frequency response measure- 
ments. When used as a cw signal source with the 
analyzer in a manual mode, these systems have 
excellent frequency stability. 


The tracking generators are two-wide units com- 
patible with the TM500 Modular Instrument 
Series. 


The TR 502/TR 503 Aux RF Output may be used 
to drive a frequency counter. Frequencies up to 
1.8 GHz may be measured accurately in the pres- 
ence of high level adjacent signals to the sensitiv- 
ity limits of the analyzer. 


The tracking generator sweep rates are con- 
trolled with the spectrum analyzer, and the output 
level is controlled from the tracking generator. 
The output frequency of the tracking generator is 
the same as the frequency of the analyzer at any 
instant of the sweep. 


Dot marker frequency measurement capability 
may be obtained with the TR 502/7L14 spectrum 
analyzer. For more information concerning the dot 
marker capability, contact your local Tektronix 
sales engineer. 


CHARACTERISTICS 


TR 503/492/492P/496/496P TR 502/7L14 TR 502/7L12 


Frequency Range 


Output Level 

Range 0 to —59 dB in 10 dB 
and 1 dB steps 

Flatness Within +2.25 dB Max 


from 100 kHz to 1.8 GHz 


(Typically + 1.5 dB) 


Dynamic Range 


Residual FM 

Output 50 2 Nominal, VSWR 2:1 
impedance or less to 1.8 GHz 
Auxiliary 

Output 

Spurious Harmonic: —20 dBc 
Signoff Nonharmonic: — 40 dBc 


Within +2 dB maximum 
from 100 kHz to 1.8 GHz 
(Typically + 1.5 dB) 


> 100 dB 
sOHzpp dL NSHzpp | 200 Hz pp 


50 2 nominal, VSWR 2:1 50 2 nominal, VSWR 2:1 
or less to 1.8 GHz or less to 1.8 GHz 





100 kHz ~1.8 GHz 
(Maximum) 0 dBm +0.5 dB 0 dBm +0.5 dB 0 dBm +0.5 dB 


0 to —59 dB in 10 dB 
and 1 dB steps 


0 to —59 dB in 
10 dB and 1 dB steps 


Within +3.0 dB maximum 
from 100 kHz to 1.8 GHz 
(Typically + 2.0 dB) 


0.1 V into 50 2 load 0.1 V RMS into 50 2 0.1 V RMS into 50 2 
—7 dBm minimum Load Load 

Harmonic: 20 dBc Harmonic: 20 dBc 
Nonharmonic: 40 dBc Nonharmonic: 40 dBc 


100 kHz TO 1800 MHz 
TRACKING GENERATORS 





OUTPUT CONNECTORS 
RF Out — 0 dBm to —61 dBm signal source that tracks input 
frequency of spectrum analyzer. Output level is set by Output 
Level control and Var dB control. 


Aux RF Out — For use with frequency counter. 


INCLUDED ACCESSORIES 

TR 502: Two 502 coaxial cables (012-0649-00); logic 
interface cable (012-0648-00); N male to BNC female adaptor 
(103-0045-00); retainer plug-in (343-0604-00); 3mm male to 
BNC female adaptor (015-1018-00); instruction manual. 

TR 503: Two 28.5 inch 502 coaxial cables (012-0649-00); 
N male to BNC female adaptor (103-0045-00); retainer plug-in 
(343-0604-00); instruction manual. 
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ORDERING INFORMATION 


TR 502 Tracking Generator ...........+. ..- $6,500 
SUGGESTED COMPLEMENTARY ITEMS 

TM 504 — POWer MOGull .......ccccccceeeserenseeerenenenenenenenenees $375 

DP 501 — Digital Prescaller ...............ccccccssscesssssecsenssenes $500 

DC 509 Option 01 — Digital Counter with 

High Stability Time Base ..........ssersereerseseseeseneesees $1,925 

Blank Panel — Order 016-0195-03 ........ccseessesrensenereee $25 

10 dB, 3 mm Attenuator — Used in the 2nd LO input line to 

improve TR 502/7L12 isolation Order 307-0553-00 ......... $44 

TR 503 Tracking Generator ............:+++ $6,500 
SUGGESTED COMPLEMENTARY ITEMS 

TM 503 — POwer MOGulle ......cccssccssessrnessereesennerenserenenees $340 

DC 509 Option 01 — Digital Counter with 

High Stability Time Base ........ssecscerseereeserseeneseeneeees +$2,230 

Blank Panel Order 016-0195-03 ......ccscsesensersereeseneeeneee $25 
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TEK 


CATV PREAMPLIFIER 





1405/7L12 TV Sideband Analyzer System 


1405 Tv Sideband Adaptor 





Response of Transmitter Under Test Within 
+0.2 dB 


Frequency Response of RF and IF Circuits 
for Transmitters with Frequency to 1 GHz 


Video Circuits Can Be Swept 


For In-service Testing, Use of External 
Blanking Allows Either Full-field or 
Single-line Operation 


Check Aural Fm Deviation with Built-in 
Bessel Null Technique 


Flexible Marker System Will Accept 
Standard Crystals 


To analyze the sideband response of a television 
transmitter, the 1405 Sideband Adaptor is recom- 
mended for use in tandem with the Tektronix 
7L12, 7L14, 496 and 492 Spectrum Analyzers. It 
generates a composite video signal, which is ap- 
plied as modulation to a television transmitter. 
The output is displayed on the spectrum analyzer 
and appears as a response curve, to within 
+0.2 dB, of the transmitter being tested. 


The 1405/Spectrum Analyzer combination will dis- 
play frequency-response characteristics of RF 
and IF circuits for transmitters with frequencies to 
1 GHz. Video circuits can also be analyzed. 


Option 02 provides the correct frequencies at the 
TV Channel marks on the dial readout so that it is 
ready for use with the 490 Series spectrum ana- 
lyzers when shipped from the factory. 


CHARACTERISTICS 


The following characteristics apply to the 1405, 1405/7L12 or 
7L14 combination and 1405/492 or 496 combination. They are 
applicable over the environmental specification limits for the 
1405 and 7000 Series mainframes. 


FREQUENCY (FREQUENCY OFFSET) 

Range — Will tune and provide a swept video output for a 
center frequency range of 0 GHz to 1 GHz. 

Frequency Dial Accuracy — Dial reading is within 10 MHz of 
transmitter frequency when properly tuned. 

Fine Tuning Range — From +0.5 MHz to +1.25 MHz, de- 
pending upon transmitter frequency setting. 

Tuned Frequency Drift — <1 MHz/hour after a 30 minute 
warm-up. 
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TV SIDEBAND ADAPTOR AND 


OUTPUT SIGNAL LEVEL 
Amplitude (Sync Off) — 100 IRE equals 0.714 V p-p when 
terminated in 75 0. 
Output Impedance — 75‘) +1% at 100 IRE and +2% from 
0 IRE to 90 IRE. 


Variable — 0 to 100 IRE in 10 IRE steps. 


Accuracy (at 200 kHz) — +1/RE at 100 IRE; +2 IRE from 
10 IRE to 90 IRE. 

Output Level During Blanking — 0 V +0.01 V at OIRE; OV 
+0.04 V at 100 IRE from 0 MHz to 1 MHz; OV +0.02 V at 
100 IRE above 1 MHz. 

Cw Output Harmonics — Third harmonic content down 40 dB 
from 0.1 MHz to 5 MHz; down 35 dB from 5 MHz to 10 MHz. 


FLATNESS 
1405 — Within +0.1dB from 100 kHz to 10 MHz, within 
+0.2 dB from 10 MHz to 15 MHz, within + 0.4 dB from 50 kHz 
to 20 MHz. 
1405 Plus 7L12, 7L14, 492 or 496 
For Transmitter Frequency >20 MHz: Within +0.2 dB from 
100 kHz to 10 MHz of picture carrier, increasing to + 0.3 dB at 
15 MHz; within + 0.5 dB from 50 kHz to 20 MHz. 
For Transmitter Frequency of 0 MHz to 20 MHz: Within 
+0.5 dB from 100 kHz to 15 MHz. 
System Span — > 200 kHz/div. 
Video Frequency Range — 15 MHz to 0 MHz to 15 MHz. 


APL (AVERAGE PICTURE LEVEL) 
Variable — 0 IRE to 100 IRE in 10 IRE steps. 
Accuracy — +2 IRE. 
Three Preset Levels — Preset A: 0 IRE to 50 IRE. Preset B: 
25 IRE to 75 IRE. Preset C: 50 IRE to 100 IRE. 
Horizontal Sync, Blanking, and Pedestal Duration — Within 
NTSC (PAL — Option 01) limits (no vertical interval is provid- 
ed). Transition time is 0.24 ws + 10%, from 10% to 90% points. 
Composite Sync Source Blanking — 0 V turns cwon > —5 V 
turns cw off. 
Line Strobe — TTL pulse from 0 V to 5 V turns cw on. 


AURAL OUTPUT 
Output Frequency — 10.396 kHz: +0.01% (crystal con- 
trolied). Option 01: 9.058 kHz. 
Cw Output — Amplitude variable up to > + 12 dBm into 600 °). 
Harmonics down 45 dB or more. 
Crystal Requirements — Series Resonant: Ri <2000 1); 
Q »>5000; Case, HC/6U or HC/25U. 


MARKER CRYSTAL INSTALLATION 
Because of the various international standards, the 1405 
Option 01*' is shipped with the marker crystals installed. Fre- 
quencies installed are 0.75, 1.25, 2.25, 4.43, 5.00, and 
5.75 MHz. Additional crystals are shipped with the unit. 


*! Option 01 instruments are connected for a nominal power 
line voltage of 240 V. They are furnished with the standard 
North American plug unless Options A1, A2, A3, A4, or A5 is 
specified. 
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ORDERING INFORMATION 


1405 TV Sideband Adaptor 

525/60 Markers ....scccccesssssssrsccsccesseeess 95,070 

Option 01 — TV Sideband Adaptor (625/50 Markers) . +$200 

Option 02 — (Dial readout for Use with 490 Series) ........ NC 
INTERNATIONAL POWER CORD AND PLUG OPTIONS 

Option A1 — Universal Euro 220 V/16 A, 50 Hz 

Option A2 — UK 240 V/13 A, 50 Hz 

Option A3 — Australian 240 V/10 A, 50 Hz 

Option A4 — North American 240 V/15 A, 60 Hz 

Option AS — Switzerland 250 V/10 A, 50 Hz 

SR Re an ce a 


OPTIONAL ACCESSORIES 
Rackmount-Conversion Kit For Mounting 1405 or 1405 
Option 01 in standard 19 in rack — 

COT OTB-DABB OO aa secicsarisianccccenvoiscsesssesiossssnessonsesaasecssccs $400 





7K11 Catv Preamplifier 





75 Q Input Impedance and Calibration 
in dBmV 


Extra Sensitivity for CATV and Field 
intensity Measurements 





This 7000 Series plug-in preamplifier is for use 
with the 7L12 or 7L14 and tailored to CATV and 
field intensity measurement applications, where 
extra sensitivity is required for demanding mea- 
surements. The 7K11 handles 12 channels with- 
out overload. 


The 7K11 provides a 752 input impedance and 
calibration in dBmV. Its low noise figure makes it 
especially suitable for signal-to-noise and low-lev- 
el radiation measurements. 


CHARACTERISTICS 
(with 7L12 or 7L14) 
Frequency Range — 30 MHz to 890 MHz. 


Display Flatness — +1.0dB, with respect to the level at 
50 MHz over the frequency range of 50 MHz to 300 MHz; in- 
creasing to +2.0 dB, —2.5 dB over the full frequency range. 
Sensitivity — Signal + noise = 2X noise, in Lin mode at 
50 MHz. —90 dBmV at 30 Hz, —80 dBmV at 300 Hz, 
—73 dBmvV at 3kHz, —65dBmV at 30 kHz, —55 dBmvV at 
300 kHz, —45 dBmvV at 3 MHz. Noise figure is <5 dB. 


intermodulation Distortion (with 7L12 or 7L14) — Imd prod- 
ucts and harmonics from two signals within the frequency 
range are 70 dB or more down from the reference level for third 
order intermodulation with two signals at the reference level 
(full screen). 

Reference Level — Calibrated level in 1dB steps from 
+79 dBmV to 0 dBmV. Accuracy is referenced to the 
+30 dBmvV calibrator at 50 MHz. 

Input Impedance — 75 (). 


Calibrator — 50 MHz +0.01% with an absolute amplitude lev- 
el of +30 dBmV +0.3 dB, from 75 2. 


INCLUDED ACCESSORIES 
5.5 inch BNC to BNC 50% Cable (012-0057-02); BNC to F 
Adaptor 
(013-0126-00); 42 inch BNC to BNC 752 Cable 
(012-0074-00); instruction manual. 


Order 7K11 CATV Preamplifier ........ . $1,100 
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PADS AND ADAPTORS 
75 & to 50 2 Minimum Loss Attenuator with dc biock, 
5.7 GB loss. Order 011-0112-00 ......ccccccvcsrersssessecsessseseess $60 
75 2 to 50 2 Matching Attenuator with 11.25 dB conversion 
factor from dBm to dBV with dc block. 


CET OTR BUTS SD cecssnssnrinviessnsentiennsnninunseinvenaneiennans $60 
Fixed 10 dB Attenuator with 3 mm fittings for use with 

TR 502 with 71.12. Order 307-0553-00 ..........ccccesseccseneseees $44 
De Block BNC to BNC maximum dc potential 50 volts. 

CRRRF OCB RROD eitcccecscencciatintetppacincsekitiissisipatahiiescaiiscinaaniass $85 
“F” Female to BNC Male Adaptor Order 013-0126-00 .. $16 
BNC Female to “F” Male Order 103-0158-00 .............. $8.50 
Calibrator Jumper 50 (2 BNC to BNC 5.5 in. 

Cpe CUB RIG se sracrecesnsccerccenesonssinssoresrscinsresctenssesscesies $40 
Jumper Cable BNC to BNC 50 2) 42 in 

CGE GEO T Ae saicisiisacestcanitsaseessnestncinpmstnasin $17 
Jumper Cable BNC to BNC 75 {), 42 in. 

Oe aiiieeseitiiacsiciicniiititiipiinsicitinmenmenetneness $17 
“N” Female to BNC Male Order 103-0058-00 .............. $7.00 


PROTECTIVE VINYL COVERS 
For extra protection in field environments, soft vinyl covers are 
available to fit over the entire cabinet model mainframe. 


7000 Series 3 Hole Mainframe Cover 


en ee ea ae $20 
7000 Series 4 Hole Mainframe Cover 

Crider 016 GGS1 AOD | sesicstescoccesscstnrcnctcccsnsctacststcsasnncsnsacasetscenss $20 
5000 Series Mainframe Cover Order 016-0544-00 ......... $25 


RIGID FRONT COVERS 
Solid snap on or friction fit covers are available to protect the 
instruments in transit or field use. 
See appropriate spectrum analyzer and mainframe ordering in- 
formation regarding the Option 08 Protective Front Cover for 
7603 and 7613. 
Protective Front Cover for existing 7603 or 7613 
Mainframes: 
Biase Creler O460-QGSB OD ccccisccsrccnsscccnsssicsvecsssacssesssessosssce $175 


Grieg Order CAD-OCZS GD. cecesorccccnscsnnigecsassesenscssensesivcsanses $180 


GRATICULES, FILTERS 
Plastic Implosion Shield and S A Graticule 7613 and 
7623 Mainframes. Order 378-0625-07 .........ccccccccsseeeeees $9.50 
Plastic Implosion Shieid and S A Graticule 7403 and 
7603 Mainframes. Order 337-1439-01  ........ccccscccsseesesees $8.00 
Plastic Implosion Shield and S A Graticule for all other 
7000 Series Mainframes. Order 337-1159-02 ................ $8.00 
(Internal graticules are available with most 7000 Series 
mainframes) 
EMC Metal Screen Mesh Filter for 7500, 7700, 7800, 
7900 Series and 7613, 7623, 7633 instruments. 


Order S7B-QOOS OD | cssncsccccinitiatcsssnatacusnatstensapibecteieamanies $55 
EMC Metal Screen Mesh Filter for 7400 Series and 7603 
inetruments Ordier-OBG6-00  ...ccccccccccscnccceccncccceccsencncoseesesnces $55 


Complete selection of colored filters is available in the accesso- 
ries section. 
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PROBES 


A variety of probes is available in varying frequency and imped- 
ance ranges that can be used with the 7L5, 7L12, 7L14, 492 
and 496 Spectrum Analyzers. 


FET Probe P6201 to 900 MHz. Order 010-6201-01 ... $1,145 
FET Probe P6202A to 500 MHz. Order 010-6202-03 ... $615 
Conventional Probe P6056 Dc to 3.5 GHz 6 ft. 


Sn ae a $165 
Conventional Probe P6057 Dc to 1.4 GHz 
with adaptor. Order 010-6057-03 ..........cccscseerenereeeeerereees $170 


Current Probe P6022 to 150 MHz. Order 015-0135-00 $360 


Complete specifications are available in the probes and acces- 
sories section, page 438. 


CAMERAS 
A camera can greatly enhance the versatility of a spectrum 
analyzer. Many different units are available. However, the most 
popular units for the 7000 and 490 Series Spectrum Analyzers 
are: 


CoS GIIOR : cxasnsrnnssnsvccesssicscssevecemeevirvemmnnnenncmanie $530 
Complete specifications on all cameras are available in the 
Camera section, page 424. 





CARRYING CASES AND MOUNTS 


Specialized carrying cases are available in 2 forms to protect 
your spectrum analyzer. 

Metal carrying cases are available for the 7L5, 7L12, 7L14 or 
7L18 Plug-in units. 

Military style fiberglass and foam type transit cases can be 
custom fitted to many of the instruments. 

A special mounting bracket assembly can be fitted to bolt the 
analyzer securely into the mainframe if desired. 


Securing Kit fits 7L12 or 7L14. Order 016-0637-00 ......... $50 
3-wide Carrying Case for 7L14, 7L5 Option 25, 7L18. 

Seder: B16 DSZO OO | scssssunsensinsevenisncsscsassinvmassnensiemesieseninin $330 
2-wide Carrying Case for 712, 7L5. 

Cher 06-0 essicactctisicsinsnsciaciicenctasiviciccectnovesitaeniaaions $290 
Luggage-type Carrying Case for 7603 Option 08, 7613 
Option 08. Order 016-0628-00 ............cscccsecssnessesrsenerssenes $500 
(Analyzer must have 016-0637-00 Securing Kit) ............. $50 
Hard Case (transit) for the 490 Series. 

Grier B16 -OOBB-O0 | csiscncistinciavsccncessnavcincnscenisenvssssessncens $625 
Soft Case for the 490 Series. 

CEE BAG BBO. ccensnesnsesenisicnannisvenenmsensiontslanintssitanmantes $125 


Your local Sales Office or representative can quote prices and 
availability on any of these accessories. 


SPECTRUM ANALYZER 
ACCESSORIES 


NO LOOSE ENDS — REVIBED 
—_ 


wee 


TME TRACKING GENERATOR 
SPECTRUM ANALYZER 
SYSTEM 





Numerous application notes and magazine article 
reprints on spectrum analyzer measurements are 
available. Notes on baseband, EMC, AM, FM, 
two-way radio and television measurements, au- 
dio amplifier testing, noise and pulse testing, and 
others have been written to help you with your 
measurements. 


In addition, our staff of specialists stands ready to 
help you solve any special measurement prob- 
lems. Contact your local Tektronix Sales Office or 
representative. 





Option 08 protective front cover is shown with 7613 
maintrame. 
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The Tektronix Instruments Group designs, manu- 
factures, markets, supports, and services test 
and measurement products worldwide. The In- 
struments Group's products are test and mea- 
surement instruments and systems for scientists, 
engineers, and technicians in basic research, 
product design, manufacturing test, training, 
maintenance, and service applications in a broad 
range of industries and public institutions. 


Products include: 

— Fully-automated desktop-, computer- and 
minicomputer-based signal processing systems. 
— The state-of-the-art laboratory 7000 Series 
plug-in instruments. 

— The 5000 Series instruments, that continue 
the 7000 Series concept of flexibility and 
expandability with a line of plug-ins and main- 
frames for the cost-conscious user. 

— Acomplete line of portable oscilloscopes that 
range from hand-held, battery-operated 
miniscopes to full-featured, high-performance in- 
struments that have become the standards 
against which all other portables are measured. 
— Two modular and compact product lines of 
general purpose instrumentation, including the 
cost-effective TM 500s and the GPIB-compatible 
and programmable TM 5000s. 

— Curve tracers that acquire complete informa- 
tion about a multitude of semiconductor devices 
and integrated circuits and present it in a quickly 
comprehended curve. 

— A portable digital photometer/radiometer with 
eight interchangeable probes for measuring illu- 
minance, irradiance, luminance, LED output, and 
relative intensity. 

— Accessories, from cameras to isolation mea- 
surement devices, that support all Instruments 
Division products. 


MODULAR AND INTEGRATED 
INSTRUMENTS 
There are two basic configurations for test and 
measurement instruments: modular and integrat- 
ed. Modular instruments, also called “plug-in” or 


INSTRUMENTS 
GROUP 


“laboratory” models, combine a mainframe and 
one or more interchangeable plug-in 
subassemblies. Integrated instruments (also 
called “monolithic’) are one-piece units. 


Although portable instruments are traditionally 
designed as integrated units, not all integrated 
instruments are portable, and some modular sys- 
tems (such as scopes within the Tektronix 
TM 500 Instrument line) are designed for easy 
transport. 


Modular Design Advantages 

Examples of modular design in Tektronix Instru- 
ment Division products include the 7000 Series, 
the 5000 Series, the TM500 General Purpose 
Plug-ins and the TM 5000 programmable units. 


Versatility is the prime advantage of a modular 
instrument. Many more functions than could be 
economically or practically combined in a single 
unit are available by choosing the right plug-ins. 
Plug-ins can also extend the original instrument's 
range of functions. Digital multimeters, curve 
tracers, spectrum analyzers, and logic analyzers 
are just a few examples of the many specialized 
plug-ins Tektronix offers for modular oscilloscope 
mainframes. 


Performance is another advantage. In the case 
of the 7000 Series instrument, modularity gives 
you the maximum performance available in an 
oscilloscope. And modularity also allows you to 
upgrade your instruments to take advantage of 
advances in technology. 


Often modular instruments can be very cost ef- 
fective too, because within a given product line, 
they can be shared. For example the TM 500 test 
and calibration plug-ins used in the lab for de- 
sign work can be inserted in a portable main- 
frame and easily carried to the site of a service 
problem. Or as another example, a few high-per- 


formance laboratory plug-ins from the 7000 Se- ° 


ries can be shared among several 7000 Series 
mainframes. 


Consider the versatility and performance advan- 
tages as you read about the wide range of 
Tektronix modular instruments: page 236 for the 
7000 Series instruments, page 284 for 5000 Se- 
ries instruments, page 358 for TM 5000 Program- 
mable Instruments, and page 373 for TM 500 
Test and Measurement Instruments. 


Integrated Design Advantages 

Integrated instruments are often optimized for a 
single range of functions. One-piece instrument 
design can provide reductions in weight, in- 
creased ease of use, smaller size, lower power 
requirements, and often, higher perform- 
ance/price ratios for your key requirements. 


Portability can be essential for some test and 
measurement applications, and in these cases, 
an integrated design is often the best choice. 
Because a wide variety of options and optional 
accessories extend their ranges of applications, 
versatility can also be a feature of Tektronix inte- 
grated instruments. 


Tektronix integrated scopes, either portable or 
rackmounted, are instruments where the design 
emphasis is often on the factors of economy, 
ruggedness, environmental protection, and inter- 
nal or external battery power. See page 298. 
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OSCILLOSCOPE 
REFERENCE 


TE 


KEY OSCILLOSCOPE 
SPECIFICATIONS AND FEATURES 


You should choose an oscilloscope by matching 
both performance and features to measurement 
applications. Don't choose by performance 
alone, because when features make measure- 
ments easier, the result is likely to be more accu- 
rate measurements. And if your applications in- 
volve repetitive measurements, features that 
make the measurement faster will be cost- 
effective. 


The key oscilloscope specifications and features 
described below may help you make a decision. 


VERTICAL 
SECTION 


DISPLAY 
SECTION 


TRIGGER 
SECTION 


HORIZONTAL 
SECTION 
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Vertical System Considerations 

Because a faithful reproduction of the signal is 
necessary for measurement accuracy, and be- 
cause very small signals must often be mea- 
sured, the key specifications of the vertical sys- 
tem include bandwidth and sensitivity. 


Depending on your applications, you might also 
want to consider oscilloscopes that display more 
than one signal at a time and those with differen- 
tial or balanced inputs; these features are also 
described below. 


Bandwidth and Risetime 

Bandwidth is the range of frequencies that a 
scope can handle with less than a 3 dB loss in 
amplitude compared to midband performance. 
Since modern oscilloscopes work well at low fre- 
quencies down to dc, the bandwidth specifica- 
tion is commonly the highest frequency that can 
be displayed; dc as the lowest, is implied. The 
following figures illustrate bandwidth 
specifications. 
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—3 dB: 4.2 div at 100 MHz 


While a bandwidth specification is essential for 
the vertical system(s) of a scope, bandwidth is 
also sometimes specified for the horizontal sys- 
tem (which gives you a chance to evaluate per- 
formance in X-Y measurement applications) and 
for trigger systems (which permits you to deter- 
mine the range of possible triggering signals). 


Although bandwidth is the most important spec 
when making amplitude measurements, risetime 
is the specification to use if you are making tim- 
ing measurements. 


The frequency response of most scopes is de- 
signed so that there is a constant that allows you 
to relate the bandwidth and risetime of the in- 
strument with this approximation: 
Ty a 2 

BW 


Given either specification (bandwidth or 
risetime), you can derive the other and deter- 
mine if the instrument is suitable for your applica- 
tions. The rule of thumb for timing measurements 
is to use an instrument with a risetime at least 
five times faster than the measurement you ex- 
pect to make. A 5:1 ratio gives you a risetime 
measurement with <2% error. Other ratios and 
measurment errors are shown in the chart below. 


40% 


30% 


| 20% 


15% 


10% 
9% 
B% 
7% 
6% 


5% 





Measurement Error 





4% 





3% 





2% 


1.5% 











1% 


Ratio of Rise Times 


Note that very accurate absolute-risetime mea- 
surements are not always a requirement. When 
you are comparing risetimes, for instance, an in- 
Strument risetime equal to those being measured 
is often adequate. 





TEK 





Sensitivity 

An oscilloscope sensitivity specification de- 
scribes the input signal level needed to produce 
a Stated deflection of the electron beam within 
the CRT. Specifications typically are given in 
mV/cm or mV/div; with this spec you can deter- 
mine if small signals will be displayed with 
enough amplitude for you to make measure- 
ments quickly and accurately. 


Note that at a given state-of-the-art, sensitivity 
and bandwidth are trade-offs. The small amount 
of noise in even the best input circuit will mask 
very small signals. Raising the bandwidth also in- 
creases the noise picked up by the amplifiers, 
requiring a larger signal to create a clear display. 
As a consequence of this relationship, many 
high-sensitivity scopes provide bandwidth-limiting 
controls to allow you to make cleaner low-level 
measurements at moderate frequencies. 


Although sensitivity specifications are most often 
associated with oscilloscope vertical channels, 
this specification can also be provided for hori- 
zontal systems and for trigger circuits. 


Multiple Inputs 


It is often quite useful to be able to view more. 


than one input signal without disturbing the con- 
nections to your scope. Common applications in- 
clude: comparisons of a device's input and out- 
put signals; checking signals against standards; 
making timing and/or phase measurements be- 
tween events. These measurement requirements 
are usually satisified by dual-trace oscilloscopes 
that use electronic switching to alternately con- 
nect two input signals to a single deflection sys- 
tem. Dual-trace scopes offer the lowest cost and 
the best comparison capabilities (because there 
is a single horizontal amplifier and one set of de- 
flection plates). On the other hand, since a fast 
transient event might occur on one channel while 
the beam is tracing the other, dual-beam scopes 
like the Tektronix 7844 (page 254) and 5113 
(page 291) are recommended for viewing one- 
shot phenomena. The 5113 has two independent 
vertical systems and a common horizontal sys- 
tem and can display up to eight waveforms in its 
chop vertical operating mode. The dual-beam 
7844 can be equipped with dual-time base plug- 
ins and then used to see a single event at differ- 
ent locations in the signal path, at two sweep 
rates if necessary. 


Vertical System Operating Modes 

Multiple inputs, the Add vertical operating mode, 
and the ability to invert one channel lets you can- 
cel or reject any signal components equal in am- 
plitude and phase that appears at both inputs. 
This ability provides a simple and accurate way 
to measure the difference between two signals, 
and of rejecting most unwanted signal compo- 
nents common to both inputs (Such as power 
supply hum). 


Other vertical operating modes are Alternate (in 
which a complete waveform from a vertical 
channel is drawn before switching to draw the 
other), Chopped (in which the scope draws small 
parts of the waveforms while switching back and 
forth between the channels at a fixed rate), and 
Trigger View. 


The Trigger View mode is useful anytime you 
measure events dependent on an external trig- 
gering event. This capability is particularly useful 
in scopes such as the 468, where a zero-delay 
trigger view circuit is provided. 


Horizontal System Considerations 

The horizontal system of a modern oscilloscope 
provides a built-in sawtooth sweep generator. 
With this constant-speed horizontal deflection, 
measurements calibrated directly in units of time 
are possible. (As a consequence, the horizontal 
system of a scope is often called the time base.) 
This permits direct measurement of time be- 
tween events, accurate time measurements on 
small portions of pulse trains, and even time 
measurements on single, nonrecurrent events. 


Sweep Speeds 

How fast a sweep speed do you need? One rule 
states that for frequency measurements at mod- 
erate frequencies, a sweep capable of display- 
ing one cycle across the full horizontal scale is 
usually considered adequate. For example, one 
cycle of a 10 MHz signal can be displayed 
across 10 div with a 10 ns/div sweep. Don't ap- 
ply this rule at ultrahigh frequencies, however, as 
scopes seldom have sweeps that fast. 


Another approach emphasizes risetime measure- 
ments. For maximum accuracy here, the scope 
should show the step signal (squarewave, pulse, 
etc.) across most of the full vertical scale with 
the rising portion of the signal at nearly a 45° 
slope. For very fast risetimes, this objective is 
rarely met because of compounding difficulties 
and the cost of providing extremely fast sweeps 
which are both linear and accurate. 


Though neither rule can be applied at the very 
limits, fast sweep speeds are readily available: 
sweeps to 5 ns (500 ps/div magnified) in the por- 
table 2465; to 200 ps/div with plug-in time bases 
for laboratory scopes; or to 10 ps/div with sam- 
pling plug-ins. (See Sampling Applications on 
page 231.) 


Delayed Sweep Measurements 

Delayed sweep scopes can offer you many mea- 
surement advantages. If the scope has two cali- 
brated time bases and the alternate horizontal 
operating mode (electronic switching of the 
trace between time bases), then convenient 
comparisons of the same signal at two different 
sweep speeds are possible. 


If the second time base has an independent trig- 
ger, then jitter-free measurements on the de- 
layed sweep are possible. 


In every case, timing measurements with de- 
layed sweep are easier to make, and in most 
cases, there is increased timing measurement 
accuracy. Many plug-in time bases for laboratory 
scopes and most portable scopes offer delayed 
sweep. 


Accuracy 

Accuracy in a scope's horizontal system is as im- 
portant to timing measurements as vertical accu- 
racy is to amplitude measurements. Horizontal 
accuracy to 1.5% is possible with several 7000 
Series plug-in time bases and to 1% with the 
2445 and 2465 Portable oscilloscopes. 


Trigger System Considerations 

Besides sensitivity and bandwidth, the flexibility 
of a trigger system should be a consideration 
when choosing a scope. Some trigger system 
features you might need for your measurement 
applications include: 


High and low frequency reject coupling — for 
stable triggering with noisy signals. 

TV triggering — for automatic synchronization 
with video signals. 

Alternate triggering — for steady display of ei- 
ther signal with dual-channel scopes. 
Peak-to-peak auto triggering — for quick, conve- 
nient triggering with automatic level limits. 
Variable trigger holdoff — permits trigger holdoff 
period to be varied to trigger on repetitive com- 
plex waveforms. 

Single sweep operation — for special applica- 
tions such as capturing a transient pulse and for 
CRT photography. 


CRT System Considerations 

CRT system specifications will tell you how well 
the scope can display waveforms for direct view- 
ing and for photography. A full complement of 
CRT system controls contributes greatly to the 
instrument's ease of use. 


CRT Controls 

CRT system controls to consider include: 

Beam Finder — A single pushbutton that al- 
lows you to quickly locate any off-screen trace. 
Auto Focus — Auto focusing on both laborato- 
ry and portable scopes reduces the need for 
manual readjustments with changes in trace in- 
tensity; very useful when traces are displayed at 
different sweep rates as in alternate time base 
operations. 

Auto Intensity — Reduces trace intensity ad- 
justments over a wide sweep-speed range. 
External Z-Axis Input — Permits trace bright- 
ness modulation, makes some measurements 
easier by identifying events with an intensified 
zone on the trace. 
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PHOTOGRAPHIC WRITING RATE 
Photographic writing rate is a measure of the 
scope/camera/film's capability to record high 
speed signals. 


Recording high speed signals on film is depen- 
dent on at least three factors, the oscilloscope 
used, film charcteristics, and the camera. For 
maximum writing rate capability, the objective is 
to get as much light energy to the film surface 
as possible. Since each component affects pho- 
tographic writing rate, the selection for top per- 
formance is important. 


The fastest writing rate oscilloscope available is 
the 7104. At 20 cm/ns, the 7104 utilizes a unique 
microchannel plate CRT with GH (P31) phosphor 
standard. The chart shown graphs the response 
of the 7104 along with other 7000 Series main- 
frames. (The other mainframes shown in the 
graph utilize optional BE (P11) phosphor to 
achieve the writing rate performance indicated. ) 


Tektronix manufactures a variety of cameras de- 
signed for use with oscilloscopes. Two key pa- 
rameters are the f-number of the lens and the 
magnification. These parameters affect the light 
gathering capability of the camera. The chart uti- 
lizes a f/1.2 Tektronix C-51 Camera. More infor- 
mation on cameras is available on page 422. 


Film characteristics are also an important param- 
eter. Generally, the higher the ASA rating of the 
film used, the higher the film sensitivity and thus, 
photographic writing rate. It should be recog- 
nized that film speed can vary with storage con- 
ditions and environmental factors. More informa- 
tion is available from film vendors. 


Writing Rate Comparison Graph 

On the graph, vertical signal amplitude on the 
vertical scale is shown against maximum 
sinewave frequence (lower scale) and fastest 
risetime (upper scale). These speeds assume a 
small horizontal spot velocity compared to the 
maximum vertical velocity. The ramp is assumed 
to be a linear ramp measured between the 10% 
and 90% points. 


There is an application note available from 
Tektronix which further describes photographic 
writing rate, including measurement procedures 
and applications. It is available on request by ref- 
erencing 42W-5335. 


Phosphorescence 
Where Different 


from 
WwTDS 7 Fluorescence 


Phosphor*¢ 


all Led 

ww | Pa | 

. 

al hal 

. al 

GR_| P39 | Yellowish-green 
GY ee | Yellowish-green 

Gx | P44 | _ Yellowish-green 


we fes [wef | mf 


STEP RISE TIME (ns) 
6.6 5.2 35 25 1.7 1.25 1.0 083 063 0.5 0.25 0.17 


6 NER, em 


. & 


3 Ne: x : 4 


cae 
ae 
Sek 


SIGNAL AMPLITUDE (IN CM) 





SINEWAVE FREQUENCY (MHz) 


Amplitude vs speed and photographic writing speed comparison of 7000 Series mainframes using BE (P11) Phosphors 
(Option 78). 20,000 ASA film and the C-51 (f/1.2, 1:0.5) Camera. 


BE (P11) Phosphor has a different spectral output than GH (P31) and more closely matches the sensitivity spectrum of silver 
halide film types. While photographic writing speed is approximately two times the GH (P31) rate, the visual output luminance is 
approximately 15% of GH (P31) standard. Using Polaroid Film Type 107, 3,000 ASA w/out film fogging. 


*20 cm/ns is the specified photographic writing speed for the 7104 Mainframe. However, it is not directly comparable to the other 
mainframes here because of relaxed phosphor, film and camera requirements. The microchannel plate CRT as well as the bright 
photographed image allow for these relaxed requirements. Standard (GH) P31 Phosphor is used and a C-53 (f/1.9, 1:0.85 image) 
Camera, using Polaroid Type 107, 3,000 ASA without film fogging. 


Writing Speed Enhancers 

A writing speed enhancer provides controlled 
fogging of the film to increase its sensitivity. The 
degree of writing speed improvement is variable, 


Selecting a Phosphor 

The catalog description of each oscilloscope in- 
dicates the phosphors normally supplied or avail- 
able as options. While a special phosphor may 





and is dependent on the film, camera, and 
scope combination used. More information is 
available on page 423. 


COMPARATIVE CRT PHOSPHOR DATA 


Relative 


Relative 


Med-Short 


Relative 


Photographic 
Writing Burn 
Luminance*' Speed*? Resistance 


Racal GIO Bll Bal 





be desirable for a specific measurement applica- 
tion, remember that each phosphor has its own 
color, persistence, burn resistance, etc. Improve- 
ments in one characteristic are usually at the ex- 
pense of others. The chart below provides 
comparisons. 


Ordering 
information 
Option 

Replaced by P31 in Special 
most applications order 
Television displays 74 
Long decay, double- 76 
layer screen 
For photographic 78 
applications 
General purposes, 80 
brightest available 
phosphor 
Low refresh rate displays 40 
High current Special 
density phosphor order 


Bistable storage 
Monochrome TV displays 


*! Measured with Tektronix J16 Photometer and J6523 Luminance Probe which incorporates a CIE standard eye filter. Representative of 10 kV aluminized screens. P31 as reference. 
*2 P11 as reference with Polaroid 612 or 106 film. Representative of 10 kV aluminized screens. 


*3 Not available. 


*4 Tektronix is adopting the Worldwide Phosphor Type Designation System (WTDS) as a replacement for the older JEDEC “P” number system referenced in this catalog. The chart lists the comparable 


new WTDS designations for the most common “P” numbers. 
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DIGITAL ADDITIONS 

You can make delay and time interval measure- 
ment with digital ease on several Tektronix oscil- 
loscopes. The DM 44 factory-installed option for 
464/466 Storage scopes allows you to read the 
delay time, time interval, or frequency right from 
an LED readout, with no calculation or interpola- 
tion required. The DM 44 also incorporates a digi- 
tal volt/ohm meter and temperature-measure- 
ment capabilities. 


The 7B10, 7B15, 7B85 and 7B80 plug-ins for the 
7000 Series oscilloscopes also provide Atime 
measurements. With these plug-ins the time in- 
terval measurement can be shown on the screen 
using the 7000 Series CRT readout capability. 


For 7000 Series instruments, there is a wide vari- 
ety of other digital plug-ins. These include a uni- 
versal counter/timer, a digital multimeter with a 
temperature mode, digital delay by time or 
events, a versatile 0.01% A/D converter with ver- 
tical amplifier, and a special read-out unit to label 
each test for future reference. 


The digital plug-ins offer many advantages over 
separate test units such as: increased accuracy, 
scope-controlled digital measurements, measur- 
ing convenience and confidence, easier and 
faster solutions to complex problems, a lower 
dollar investment, more bench space, and signal 
conditioning. 


SAMPLING APPLICATIONS 
Sampling is a powerful technique for examining 
very fast repetitive signals. In principle, sampling 
is similar to the use of stroboscopic light to study 
fast mechanical motion. Progressive samples of 
different portions of successive waveforms are 
taken; then they are “stretched” in time, ampli- 
fied by relatively low-bandwidth amplifiers, and fi- 
nally shown (all seemingly at one time) on the 
screen of a CRT. The display produced is a repli- 
ca of the sampled waveforms. 


This sampling technique is limited to depicting 
repetitive signals, since no more than a portion 
of the signal is captured and displayed each 
time the signal occurs. The sampling method, 
however, provides a means of examining fast- 
changing signals of low amplitude that cannot 
be examined in any other way. 


Sampling scopes are capable of resolving 
events that occur in less than 30 ps on an 
“equivalent” time base of less than 20 ps/div with 
less than 5 mV of peak amplitude. 


lf your measurement needs require equivalent 
bandwidths to 14 GHz or sweeps to 10 ps/div, 
consider the sampling plug-ins described on 
page 282. 


To determine which instrument fits your require- 
ments, refer to the sampling decision tree on 
page 277. 


MODULAR NONSTORAGE OSCILLOSCOPES 





Minimum Number Maximum Delayed 
Product Bandwidth" ' Deflection Factor of Traces Sweep Rate Sweep 
roe 1GHz | 10 mvidv at Bw [200psiaw [x | ae 
7904A 10 mV/div at BW 500 ps/div 246 
R7903 10 uV/div 246 
1 mA/div 
7844 20 mV/div at BW up to 4 
10 uV/div Dual-Beam 
1 mA/div 
7704A 20 mvV/div at BW 2 ns/div 
Opt 09 10 uV/div 
1 mA/div 
7704A 10 mV/div at BW 2 ns/div 
10 uV/div 
1 mA/div 
7603 5 mV/div at BW 5 ns/div 
10 uV/div 
1 mA/div 
5440 5 mV/div at BW up to 8 5 ns/div 287 
10 uV/div 
0.5 mA/div 
5110 1 mV/div at BW up to 8 100 ns/div 
10 uV/div 
5116 0.5 mA/div 
7603N11S | Ruggedized 5 mV/div at BW 
oscilloscopes 
system [meets 
or exceeds 
MIL-0-24311 (EC) 
(AN/USM 281 
Specs)] 


*! Bandwidths are real time. Sampling plug-ins that extend bandwidths to 14 GHz are available for most mainframes. 
*2 Price does not include plug-ins. 


PORTABLE NONSTORAGE OSCILLOSCOPES 


ee 
Product Bandwidth Deflection Factor Dual-Trace Sweep Rate Sweep 
485 | 350MHz | SmvidivatBwW | XxX | tinsidv | xX | 12 
465M__ | _100MHz_—|_—SmvidivatBw | x | Snsiiv | =X | 12 
0 Pn ee ee eee ee 
ag5 | 03 
2337 | = 100MHz_—|_—SmvidivatBW | =X | Snsidiv, | SX | 06 
2336 | 100 MHz_—|_—SmvidivatBW | =X | ——Srsidiv_ | =X | 306 _— 
2335 || 100 MHz_—|_—sSmVidivatBW | =X —s|_—sSirnsigiv, | ~=—SX | 308 
"i a i Pe Ge Gee Se 
ase | TC 808 
2215 | =O MHz | 2mvidvatBW | =X | Snsidiv_ | =X | 310 
2213, || GO MHz_—|_2mvidvatBW | =X | —Srnsidiv | ~~ X | 310 
alll Ted £~ sol BE Bd Ld 
1 mV/div 
305 | = SMHz | SmvidivatBwW | xX | 100 nsw | =X || 905 
221 | SMHz | ~SmvidvatBw | x | 100nsidiv_ | Xx | 316 | 
5 mV/div 
ee eee ee 
1 mV/div 
scsos' | 80MHz | SmvidivatBw | x | _—Snsiv_ | S| 395 


SC 502*' 5 mV/div at BW 20 ns/div 397 
1 mV/div 


*! The SC 502 and SC 504 are oscilloscopes that must be plugged into a TM 500/TM 5000 Mainframe for operation. 


Price*? 


& 
g 


$8,810 
$8,515 


$13,435 


z 
8 


$2,865 


$2,760 


$1,505 


$2,335 
$8,040 


Price 
$8,320 
010 
$4,750 
$3,250 
$3,395 
$2,995 
$2,795 
51,650 


$1,450 
51.200 
$3,135 


$2,405 
$1,910 
$2,510 


$1,775 


$2,340 
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STORAGE 

When a conventional oscilloscope cannot cap- 
ture an event and display it for your measure- 
ments because the signal is too slow, or too fast 
and infrequent, or when you need to compare 
events that happen at different times instead of 
simultaneously, consider a storage scope. These 
are obvious applications, but there are many oth- 
er situations that also call for the unique advan- 
tages of storage including: 


Observing signal changes during circuit 
adjustments 

Comparing new signals with a standard 
Increasing the brightness of a dim, low-repeti- 
tion-rate signal for normal viewing 

Reducing flicker or noise in a signal 

Babysitting (unattended monitoring) for a tran- 
sient event 

Capturing fast signals that occur infrequently or 
only once 

Capturing a complete display of a slowly occur- 
ring signal 

Enhancing other record-keeping techniques like 
photography 


With the right Tektronix storage instrument, the 
capabilities you need are available, and the stor- 
age time can be anywhere from a few minutes 
to a practically unlimited length of time depend- 
ing on your choice of instruments. 


250 ws 125 us 50 us 25yus 12.5 us 


Amplitude (Divisions) 


Nm 


1kHz 2kHz 5kHz 10kHz 20 kHz 
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50 kHz 100 kHz 200 kHz 


Types of Storage Oscilloscopes 

Two broad categories of storage instruments are 
named for the storage medium. CRT storage 
scopes store the captured waveform when the 
electron beam writes on a target within the cath- 
ode-ray tube. Digital storage scopes quantize 
the waveform and then store it in a digital memo- 
ry. In addition there are waveform digitizers; a 
very special class of storage instruments avail- 
able in the Tektronix 7000 Series. Within each 
category there are different technologies and 
each has its own set of features and benefits. 


Bistable CRT Storage 

The phosphor in a bistable CRT storage scope 
has two stable states: written and unwritten. 
Once stored, this phosphor allows waveforms to 
be displayed typically for several hours, or until it 
is erased by the operator. Bistable storage is the 
easiest CRT storage type to use. It is also the 
least expensive CRT storage technology. It fea- 
tures bright, long-lasting displays, but in compari- 
son with other storage technologies, bistable 
storage displays have less contrast. 


The advantages of bistable storage make it par- 
ticularly useful for mechanical measurements, 
signal comparisons, and data recording. 


CRT STORAGE PERFORMANCE 


Step Rise Time 


500 ns 250ns 125ns 50 ns 


2.50 us 1.25 us 


500 kHz 1MHz 2MHz 
Sine Wave Frequency 


Split-screen viewing is another advantage of 
most bistable storage scopes. The feature allows 
a reference waveform to be stored on one half 
the screen while the other half can be used to 
store the effects of changes made on the circuit. 
You can also use the split screen to have the 
reference waveform in the stored mode and the 
other half of the display in the nonstored mode 
to monitor an external input. 


Variable Persistence CRT Storage 

lf you don't need to store waveforms for hours at 
a time, variable-persistence CRT storage has ad- 
vantages. The variable-persistence storage CRT 
has a storage mesh where the electron beam 
writes the input signal; thereafter, flood guns in 
the CRT illuminate the phosphor where the stor- 
age mesh permits. 


CRT storage controls vary the charge on the 
mesh, allowing you to control the contrast be- 
tween the trace and the background and to fine 
tune how long the trace is stored. 


The first capability provides easy viewing with 
high constrast between the dark background 
and bright waveforms. And this type of storage 
provides the best displays when viewing traces 
with varying intensities (such as delaying and de- 
layed sweeps, or traces with external Z-axis in- 
tensity modulation). 


25ns 12.5ns 50ns 25ns 1.25ns 0.6 ns 





5 MHz 10 MHz 20 MHz 50 MHz 100 MHz 200 MHz 400 MHz 


*466 and 7633 
limited to 100 MHz 
vertical bandwidth 
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Varying the persistence permits you to set up 
the scope so that the entire waveform can be 
viewed, yet the stored trace will fade from view 
just as a new waveform is being stored. Or you 
can view several traces before the first one 
fades from view. Then you can see signal re- 
sponse variations as you make changes in a 
circuit. 


Variable persistence can also be used to provide 
display integration so that only the coincident 
portions of a repetitive signal are displayed. Ab- 
erration or jitter not common to all traces will not 
be stored or displayed. Low repetition rate, fast 
risetime signals that are not discernible on con- 
ventional CRT's can be easily viewed with this 
storage technology by allowing each repetition 
to build up the trace brightness. 


Applications for variable persistence storage in- 
clude spectrum analysis, time-domain 
reflectrometry, sampling, and any other measure- 
ments that require displays of low-repetition-rate 
signals. 


Stored Band- Minimum 
Product Writing Speed View Time Type of Storage width*' Deflection Factor 


7834 5500 div/us 


776 div/us 
12 div/us 
0.2 div/us 


466 3000 div/us Fast variable persistence 
3 div/us persistence 


Variable 
7633 Fast variable persistence 


400 div/us 
3 div/us 
0.2 div/us 


7623A 


150 div/us 


50 div/us 
0.5 div/us 
0.03 div/us 


464 110 div/us 
0.5 div/us 

- 

434 Opt 01 5 div/us 

434 0.4 div/us 


214 
314 
T912 
SC 503"? 





Fast bistable minimum 
Variabie persistence 





Bistable split screen 


Bistable split screen 


Fast Transfer CRT Storage 

Fast transfer storage scopes use a CRT with a 
special intermediate mesh target optimized for 
speed. This target captures the waveform and 
then transfers it to another mesh, one optimized 
for longer-term storage. As the name implies, the 
fast transfer storage mode provides increased 
writing speed (see the next heading) for the 466 
portable oscilloscope and the 7623A, 7633, and 
7834 lab scopes. 


The second target can also be designed to offer 
bistable, variable persistence or both modes in 
combination with the transfer mesh or by itself. 
In the 7623A, 7633, and 7834, this combination of 
capabilities provides unique multimode storage 
instruments. Using front panel controls, you can 
select the operating mode suited to your specific 
measurement situation. 


CRT STORAGE OSCILLOSCOPES 
(In Order of Stored Writing Speed) 


20 mV/div at BW; 
10 mV/div at 325 MHz 


1 mA/div 





5 mV/div at BW; 10 uV/div; 


5 mV/div at BW; 10 uV/div; 
1 mA/div 


5 mV/div at BW 





Fssieainal 5 mV/div at BW: 10 uV/div: 
1 mA/div 
0.5 mA/div 

| ie 10 mV/div at BW; 1 mV/div 

1 mV/div at BW; 10 uV/div 
0.5 mA/div 


Stored Writing Speed 

For CRT storage scopes, the storage capability 
specification is the stored writing speed. This fig- 
ure of merit is expressed in distance per unit of 
time. Often div/us is more meaningful in terms of 
your measurements. But because some scopes 
have nonstandard sized graticules (i.e., other 
than 1 cm square major divisions) cm/us ts useful 
for comparisons. 


The specification is dependent on the speed 
and amplitude of the input signal. If you know 
the pulse risetime or sinewave frequency of the 
input signal and the amplitude of the waveform 
you want to display, you can use the chart on 
page 232 to determine which storage scope is 
recommended. 


5 
g 


Price 
$12,415 


Q2z 
: 


$7,090 


$8,235 


$6,310 


$5,695 
$5,330 


Up to 8 $4,675 


$5,550 
$5,150 


$2,580 
$2,430 
$2,410 
$3,800 
$2,255 
$3,440 
$3,535 


; Up to 8 


Up to 8 


5111A Opt 03 0.8 div/us 
5111A 0.05 div/us 


5113 0.02 div/us Bistable split screen 1 mV/div at BW; 10 uV/div; 
0.5 mA/div 


*' Bandwicths are real time. Sampling plug-ins that extend bandwidths to 14 GHz are available for most mainframes. 


AU ELLE Pat 
eT eL PelE TL 
alee fatal al ahaa 


Eee EEE Eee 


*2 The SC 503 is an oscilloscope that must be plugged into a TM 500/TM 5000 Mainframe for operation. Please turn to page 340 for more information. 


*3 View times are at full stored display intensity. They may be increased by using reduced intensity in the save display mode. 
*4 Save intensity at minimum. 
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Digital Storage 

The fundamental difference between digital stor- 
age scopes and CRT storage scopes is that digi- 
tal scopes quantize the captured waveform and 
CRT storage scopes do not. Having quantized 
waveforms in a digital memory gives you mea- 
surement capabilities not possible with any other 
kind of oscilloscope 


With digital storage scopes, you have the advan- 
tage of pretrigger viewing. In other words you 
can look at a waveform both before and after 
the trigger event. Another feature is “baby- 
sitting’; available because the digital storage 
scopes trigger can stop, as well as start signal 
acquisition 


Other digital storage scope advantages include 
signal processing features like averaging a num- 
ber of samples of the input signal to reduce the 
effects of noise; performing calculations on the 
waveform parameters; or outputting the signal 
data over RS-232 or GPIB standard interfaces 





With Dot Display 5 MHz Signal 





With Pulse interpolator 5 MHz Signal 





With Sine interpolator 


5 MHz Signal 


Digitizing Rate — 25 MHz 
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Digital storage scopes are typically easy to use 
and give you crisp, clear displays. Because the 
data is stored in a digital memory, no fading or 
blooming of the trace on the CRT phosphor will 
occur, and storage time is essentially unlimited 
This type of storage is excellent for many appli- 
cations involving single-shot or low-repetition sig- 
nals, or where the unique advantages of a digi- 
tized waveform may be the answer to your 
measurement needs 


Quantization Techniques 

Within digital storage scopes there are two main 
techniques of quantizing signals — and the 
technique has a direct effect on the applications 
of the instruments in that only one kind of digital 
storage scope can capture single-shot signals 


The digital scopes that can capture signals in a 
single sweep use what is called “real-time sam- 
pling”. Other digital storage scopes use “equiva- 
lent-time sampling". There are two equivalent- 
time sampling methods and both require many 





10 MHz Signal 





10 MHz Signal 





10 MHz Signal 


repetitions of the input signal. In exchange for 
that requirement you have the ability to measure 
signals more than ten times faster than can be 
captured with real-time sampling 


Digital Storage Scope Specifications 

For digital storage oscilloscopes that use real 
time sampling, there is a useful storage band- 
width specification. It expresses the highest fre- 
quency sinewave that can be captured in a sin- 
gle sweep and displayed so that you can make 
measurements. Both the digitizing rate (how of- 
ten the scope takes samples) and the display re- 
construction technique (how the scope displays 
what's in its memory) must be taken into ac- 
count in the useful storage bandwidth. See the 
examples below 


For Digital scopes using equivalent time sam- 
pling, the specificaton is “equivalent-time band- 
width", the highest frequency signal that can be 
stored and displayed with less than 3 dB signal 
amplitude loss. Besides analog specifications 
(common to all oscilloscopes), other specifica- 
tions of interest to digital scope users are: 


Maximum Digitizing Rate — How often the in- 
strument takes samples of the input signal 
Vertical Resolution (usually expressed in “bits of 
resolution) — How finely the instrument can dis- 
criminate between signals very much alike in 
voltage; for example, 8 bits of resolution is 
0.391% when expressed as a percentage, and 
10 bits is 0.098% 


Data Word Per Waveform or Horizontal Resolu- 
tion — How many words of digital memory are 
used to store the captured waveform; if the sig- 
nal is stored in 512 data words, the horizontal 
resolution is 1 in 512 or 0.195%. 


NEW Color Digital Storage Oscilloscope 
Tektronix has developed an entirely new method 
of producing color displays, and combined this 
with digital storage in our 5116 Oscilloscope. 
This liquid crystal display technology is de- 
scribed in the color reference section beginning 
on page 9. Full product specifications are on 
page 292 

Your local Tektronix Sales Engineer, Representa- 
tive, or Distributor can help you determine the 
digital oscilloscope parameters necessary to 
meet your measurement applications needs. 


The Tektronix digital storage scopes are: 


336 | Portable Digital Storage Oscilloscope 
Useful storage bandwidth of 140 kHz, 
microprocessor controlled with features 
and modes chosen from menu on CRT 


468 | Portable Storage Oscilloscope. Real-time 
Sampling to 10 MHz and special features 
like the envelope operating mode, a very 
useful glitch-catching feature 


5D 10} Waveform Digitizing Plug-in for the 5000 
Series offering real time sampling to 100 
kHz, CRT readout, 8-bit vertical resolution, 
and up to 1024 data words/waveform. 


Digitizing Oscilloscope with 10 bits of 
vertical resolution, roll mode, X-Y plotter 
output, and optional GPIB interface 


7D20} Waveform-Digitizing Plug-in with dual 
samplers (capable of capturing two inde- 
pendent 25-ns-wide transient events) 
and with displays of six independent 
signals as well as a reference waveform. 


5223 


7854] Waveform Processing Oscilldscope with 
400 MHz equivalent-time bandwidth, 
keystroke programming, and calibrated 


sweep speeds to 500 ps/div 
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DIGITAL OSCILLOSCOPES AND WAVEFORM DIGITIZERS 


390AD 468 
Program- Digital 
mable Storage 
Digitizer Oscilloscope 
Page | 42850 
Digitizing Dual stage Flash 
Technique flash Conversion | conversion 


60 MS/s 
(16.6 ns/point) 


Maximum Sample 
Rate (Single Shot) 


40 aii 
10 bits 


Vertical Amplifier 
Analog Bandwidth 


Vertical Resolution Ents __ 4101 
Record Length 2048 to 

4096 points 12 en 
input Channels ee ae 
Simultaneous Channel Chopped 
Acquisition 
Independent Time 1 + delaying 1 + delaying 
Bases 


Maximum Sweep 
Speed 


Pretngger en 
Minimum Ext Clock 16.6 ns/point 

Interval 

Waveform 

Storage Registers 


Waveform 
Processing 


Cursors Cursors, 
averaging, 


Waveform Data Binary | 
Output 


Other Sample rate 
switching, 
digital plotter 










*! Electron Bombarded Silicon. 


200 ns/div 


Yes with 5B25N 
1 ws/point 


O~< 
B 
nm : 
> 





ASCIl or binary 
(Option 10) 


N/A 


‘lh 


500 ps/div 
(20 ps/div 
w/7S12) 


Yes with 7B87 = “ae line 


2 us/point 


2 to 16 
(5 to 40 with 
Option 2D) 


Cursors, 


500 ps/div 


keystroke 
programming 





















available 


(5 ns/point) 


o ou % nN =m 
2 2/8 & ao 
< 8 rol < 

g Fae 

$ 

2 


available 


5223 7854 5D10 
Digital Waveform 7912AD 7612D Program- 7D20/7D20T 336 
Storage Processing ee Waveform mable Storage Digital 
Oscilloscope Oscilloscope igitizer Digitizer a —_- im Oscilloscope 
a ee a 352 
Successive Successive Scan 2 at Successive 
approximation approximation | conversion approximation | approximation approximation 
1 MS/s 500 kS/s 100 GS/s 200 MS/s 1 MS/s 40 MS/s 1 MS/s 
(1 «s/point) (2 us/point) (10 ps/point) (5 ns/point) (1 «s/point) (25 ns/point) (1 usS/point) 
using 7B87 
ext. clock 
400 MHz 500 MHz w/7A29 — | MHz 50 MHz 
(14 GHz (200 MHz w/7A16P) 
w/7S12 
Obits |G bits —— 8 bits 
128 to 56 to 1024 points 1024 points 
1016 points 1024 points 2048 points s024 eo 


pr 


100 us/div 10 ns/div 


Yes Yes*2 


"8 with 
Gotlon 01) 


Cursors, 
averaging, 
env , 
CH TX Chi 2, 
RMS, mean 


1 us/point 


Cursors 





Sample rate = mode Roll mode, 
recorder output calculator processing switching, nonvolatile XY recorder 
waveform system waveform front panel output, CRT 
processing available processing readout, 
systems systems 11 Ibs. 












*? The 7D20/7D20T has pretrigger capability in the equivalent time digitizing range for repetitive waveforms as well as for single shot. 


WAVEFORM DIGITIZERS 

Along with conventional oscilloscopes, plug-in or 
integrated, and with storage oscilloscopes, both 
digital and analog, Tektronix leads the way in 
waveform acquisition instruments. This commit- 
ment to the future of test and measurement in- 
strumentation can be seen today in three pro- 
grammable waveform digitizers. 


The 390AD Programmable Waveform Digitizer is 
a dual-channel waveform-acquisition digitizer with 
a maximum sampling rate of 30 MHz (or 60 MHz 
in single channel operations). Vertical resolution is 
10 bits and the memory length is 2048 data words 
(4096, single channel) with one breakpoint provid- 
ed to allow changing the digitizing rate during 
waveform digitizing. More information is available 
on page 342. 

The 7612D Programmable Waveform Digitizer has 
full dual-channel operations, a maximum sampling 
rate of 200 MHz, selectable record lengths from 
256 to 2048 data words, and the ability to change 
sampling rates several times during waveform 
digitizing. See page 344. 

The 7912AD Programmable Transient Waveform 
Digitizer captures waveforms with a scan convert- 
er CRT capable of recording 500 MHz single-shot 
signals. See page 346 for more information if your 
applications demand equivalent digitizing rates to 
100 GHz and 9-bit resolution both vertically and 
horizontally. 


TM 500 MANUAL INSTRUMENTS 
The Tektronix TM 500 line is a modular system. 
One-, three-, four-, five-, and six-compartment 
mainframes accept a broad selection of plug-in 
instruments. The mainframe provides a common 
primary power supply, keeping total instrument 


weight, size, and cost down. Just as important, 
TM 500 mainframes also provide a signal control 
and data interface between modules. This allows 
TM 500 instruments to work either individually or 
together as integrated measuring systems. The 
Tektronix TM 500 Instrument line is extensive— 
more than 35 instruments, including digital 
multimeters, counter/timers, power supplies, sig- 
nal sources, oscilloscopes, and more. Custom 
plug-in kits allow you to add your own unique cir- 
cuits. With this feature, you can also apply 
TM 500's capability to unusual applications. 


The TM 500 Instrument line has several configura- 
tions designed for portability. The TM 515 Travel- 
er Mainframe easily fits under an airline seat when 
traveling but works like a lab bench setup. Al- 
though it is attractive and convenient enough to 
treat as carry-on luggage (it will even go beneath 
your seat on most airlines), the TM515 is de- 
signed to take rugged travel. It carries up to five 
TM 500 plug-in instruments. The TM 503 three- 
compartment mainframe or the TM 504 four-com- 
partment mainframe, with carrying case or pro- 
tective cover, provide additional protability for the 
TM 500 instruments. Again, relatively lightweight, 
rugged construction, and convenient size are the 
key to portability. 

TM 5000 PROGRAMMABLE INSTRUMENTS 
The Tektronix TM 5000 products extend the 
TM 500 concept of configurability to a line of IEEE 
Standard 488 compatible, fully programmable 
measurement, stimulus, and interfacing instru- 
ments. Tek's TM5000 programmables are the 
easiest IEEE Standard 488 test and measurement 
instruments you can use. Because they are com- 


patible with our TM 500 line of modular instru- 
ment, it is possible to configure literally hundreds 
of customized systems—systems that are pro- 
grammable, manual, or hybrid—with plug-in, pull- 
out ease. 


Tek's Standard Codes and Formats make com- 
munication between TM 5000 instruments easier 
than ever before. This same set of Standard 
Codes and Formats is used to communicate 
with all the Tektronix IEEE Standard 488 instru- 
ments, such as the 7854 and 468 oscilloscopes, 
and the 492P Spectrum Analyzer. TM 5000 com- 
mands are mnemonic. Each bus command is in 
“standard engineering English", matching the 
front panel nomenclature—ideal for the program- 
mer who realizes the frustrations of working with 
many of today's instruments. 


With the Learn Mode, one keystroke transfers a 
complete front panel setup to the controller for 
storage in memory. This greatly increases the 
productivity of the engineer by reducing setup 
time where test settings are constantly changing. 
You can change a routine without having to repro- 
gram the whole system. 


All TM 5000 programmables have an internal di- 
agnostics capability designed right in. They per- 
form self-test on power-up, and indicate an error 
if a malfunction has occurred. Plus they've all 
been designed for fast troubleshooting using sig- 
nature analysis. All are UL listed. 

As with TM 500, TM 5000 programmable systems 
take up less than half the space of standard 
rackmount equipment. This size advantage really 
pays off—on the bench, on the manufacturing 
floor, or in the field where portability is essential. 
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7000 SERIES 
INSTRUMENTS 


Reference 237 
7000 Series 
Nonstorage Mainframes 243 
7000 Series 
CRT Storage Mainframes 255 
7000 Series Plug-ins 262 
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The 7000 Series... 

Superior Performance 

The 7000 Series of plug-in laboratory instru- 
ments embodies more state-of-the-art per- 
formance features than any other oscillo- 
scope-based measurement system. The 
7104 Oscilloscope features a 1 GHz band- 
width combined with the fastest risetime 
and writing speed available today. 


Flexibility 

A choice of over 40 plug-ins and 19 main- 
frames gives you the flexibility to configure 
the scope package to meet your individual 


needs. When your needs change, your 
present package can be reconfigured with 
a minimum of additional equipment and 
effort. 


Expandability 

This assures you that the instrument you 
buy today will adapt to changing measure- 
ment needs, and that it won't become obso- 
lete soon after you buy it. Tektronix’ most 
recent developments in plug-in scope capa- 
bility are: the Waveform Processing Oscillo- 
scope, the 1 GHz High Writing Rate Oscillo- 
scope, the Programmable Digitizer Plug-In 
Unit, and the four channel Logic Amplifier. 


TEK 


CRT Readout 


Convenient Camera 
Mountings and 
Connections 


High Resolution 


Large, No Parallax 
Illuminated Graticules 


Calibration Standard 


Easy Display Selection 


ee 


Plug-in Flexibility 


The 7000 Series is a unique family of instrumenta- 
tion components, a continuation of the Tektronix 
commitment to bringing the ultimate in measure- 
ment technology to the laboratory. 


Numerous measurement concepts—oscillo- 
scopy, synergistic analog-digital measurements, 
spectrum analysis, sampling, time domain reflec- 
tometry, curve tracing—are fused into a family of 
interdependent CRIT (cathode-ray-tube) main- 
frames and instrumentation plug-ins. 


7000 
SERIES 


SUPERIOR PERFORMANCE, FLEXBILITY AND EXPANDABILITY 


Storage 


A system can be tailored for your exact measure- 
ment needs. Mainframes in the family offer a 
choice of popular bandwidth ranges and a wide 
selection of additional features. Plug- 
ins—including oscilloscope vertical amplifiers and 
time bases as well as instruments for a variety of 
applications—can be selected to round out your 
tailored system 


Pick The Trigger Source 
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In opposition to an industrial world that is fre- 
quently faulted for planning obsolescence, this 
instrument family strategically defers obsoles- 
cence. Each mainframe and each plug-in reflects 
the latest technology at its inception, yet each fits 
a well-planned niche in this interdependent family. 
The result is an array of instrumentation compo- 
nents that can adapt to our new developments 
while protecting your initial investment. Today's 
system may be expanded to meet future needs 
at a relatively low cost by the addition of a plug-in 
or two. When the time comes to add a more 
powerful mainframe, your older model continues 
to be useful for a host of applications. 


237 












Lu 
O 
= 
Lu 
ea 
Lu 
LL 
uu 
x 
7 
Oo. 
O 
D 
O 
—l 
= 
D 
O 





O 
G 
os 
rs 
O 
O 
oO 
Uv 
m 
D 
m 
mt 
m 
D 
m 
y 
©) 
m 





TEK REFERENCE 


JIGS OSCILLOSCOPE 


mTtinety 


CRT Readout*' 

All significant parameters are displayed in alpha- 
numeric characters right on the CRT. They are 
readily visible when you need them for quick 
oscilloscope measurements, and they are perma- 
nently recorded on your waveform photographs 
for future analysis. When your 7000 Series Mea- 
surement System includes a digital instrument 
plug-in, the measurement is presented in clear, 
accurate digital terms, along with a correspond- 
ing analog waveform. 


Bright Traces 

All 7000 Series CRTs have bright displays and 
excellent photographic writing speeds. For appli- 
cations requiring maximum photographic writing 
speeds, several mainframes feature a reduced 
scan on a reduced area in the center of the CRT, 
and one uses a micro-channel plate CRT. 


Large, Illuminated 

and Parallax-Free Graticules 

The display area is 8 x 10 divisions (0.85, 0.9, 1.0, 
or 1.22 cm/div depending upon mainframe) with a 
parallax-free graticule. 


Convenient Camera Mountings 

and Connections 

A standard bezel connector matches all Tektronix 
oscilloscope cameras to 7000 Series mainframes. 


*’ Not available in mainframes or plug-ins with "N° suffix. 
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independent Intensity Controls 

Separate intensity controls allow for independent 
adjustment of A sweep, B sweep, and character 
readout brightness. The intensity of each sweep 
may be adjusted to a level that suits your 
application. 


Autofocus 

The trace stays in focus with changes in intensity. 
After the focus is initially set, an autofocus circuit 
reduces the need for additional adjustments. 


Adjustable Graticule Illumination 
This gives you easier viewing and sharper photos. 


Plug-ins 

Flexible Measurement Systems 

More than 40 plug-ins provide you with flexibility 
to choose just the measurement capability you 
require. 


Analog/Digital Synergism 

Digital instrumentation plug-ins create unsur- 
passed measurement capabilities. Highly accu- 
rate digital measurements may be made at 
selectable points on complex waveforms by visu- 
ally superimposing gate waveforms over signal 
waveforms. 





Mainframes 

Calibration Standard 

All the 7000 Series calibrators serve as a voltage 
standard for calibrating vertical plug-ins, a 1 KHz 
squarewave for adjusting probe compensation, 
and a 1 kHz frequency standard in the 7800, 7900 
and 7100 Series mainframes. The output is avail- 
able in several 1 KHz Squarewave voltages. 


Trigger Source Flexibility 

The left and right trigger selector mainframe 
pushbuttons route the desired trigger source to 
the appropriate time base. A Vert mode position 
automatically routes whichever source has been 
chosen for vertical inputs. 


Easy Display Selection 

Vertical mode switches allow you to easily select 
the desired vertical amplifier or interaction of 
amplifiers (e.g., alternate, chopped, or added 
modes). Four-compartment mainframes provide 
equivalent flexibility for time bases as well. 


Mainframe Flexibility 

Numerous options add even more flexibility in 
creating the oscilloscope system that most close- 
ly meets your measurement requirements. 


Nonstorage 7104 





This 300 ps risetime is displayed on a 7104 Nonstorage 
Oscilloscope. Readout indicates 10 mV/div vertical sensitivity 
and 200 pS/div sweep speed. 


Dual Beam 7844 





The 400 MHz, dual-beam 7844 Oscilloscope displays one input 
signal at two sweep speeds (full vertical and horizontal cross- 
over switching). Also provides full overlap on 8 x 10 cm display. 


400 MHz Dual-Beam 

Dual-beam oscilloscopes, essentially two oscillo- 
scopes in one. Each beam operates separately 
and independently of the other. They are required 
for many applications where two transient events 
must be compared simultaneously. These appli- 
cation areas include stimulation and reaction 
events in such fields as medicine, biology, chem- 
istry, engineering mechanics, and others. 


Depending on the plug-ins selected, up to eight 
traces can be displayed at a time. 


CRT Storage 





Readout is stored with the waveform on several CRT storage 
scopes including the 7613, 7623A, 7633 and 7834. Multimode 
storage is available on the 7623A, 7633, and 7834. 


Sampling/Time Domain 
Reflectometry 


opwi@ =VZR B 
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7854 Digital Oscilloscope with 7S12 Plug-in provides digital 
processing capability for sampling and time domain 
reflectometry. 

Digital Readout Measurements 


TEST DATA. Sus 





» EREIEanenen Game, a a 
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7854 Digital Oscilloscope with 7D12/M2 Plug-in measures 
+ 0.737 voits difference between two points on complex wave- 
form. Gate waveform indicates leading and trailing edges 
where voltage difference is measured. 


Digital Storage 7854 


OPW |i 2k B 





eVORD = 38.B4nV TOHCRD =/84318pS | 
i2.985m | 127.66 RISE | | PL 13 
Store Repetitive Signals up to 400 MHz with Standard Plug- 
ins, and up to 14 GHz with the 7S12 Sampler, Digital Storage 
with Waveform Processing, Common Waveform Measure- 
ments at the Touch of a Button, Keystroke Programming, 
GPIB Interface 


Digital Measurement Plug-ins 

The 7000 Series digital plug-ins include: A univer- 
sal counter/timer, digital multimeter with tempera- 
ture mode, digital delay by time or events, a 
versatile 0.01% A/D converter with vertical amplifi- 
er, and a special read-out unit to label each test 
for future reference. Together with a 7000 Series 
mainframe, these give you the advantage of 
seeing what you're measuring, plus accuracy of 
digital techniques 


This combination offers many advantages over 
separate test units. You get: scope-controlled 
digital measurements, measuring convenience 
and confidence, increased accuracy, easier and 
faster solutions to complex problems, a lower 
dollar investment, more bench space and signal 
conditioning. 


Sampling 

The 7000 Series sampling plug-ins provide some 
unique measurement capabilities not available in 
other sampling oscilloscopes. You get: a low-cost 
storage CRT for slow scans, a random mode that 
lets you see leading edges without pretrigger or 
bandwidth-limiting delay line, a wide choice of 
sampling heads at minimal cost, and the conve- 
nience of sampling and conventional displays at 
the same time on the CRT. 


The adjacent sampling waveform shows the pow- 
er of the 7S12 TDR Plug-in with the 7854 Digital 
Storage Oscilloscope. First, the 7854 acquired the 
TDR signal from a prototype connector design, 
using waveform averaging to eliminate noise on 
the trace. Then, positioning the 7854 cursors to 
the area of interest on the waveform, the internal 
7854 program calculates an impedance of 
52.41 2 at the discontinuity. 


Spectrum Analysis 

Unexcelled plug-in performance from 20Hz to 
60 GHz is provided by the 7L5, 7L14 and 7L18 
Spectrum Analyzers. Stable, sensitive and spuri- 
ous-free, these analyzers work in any 7000 Series 
mainframe. The same mainframe may be used 
with other plug-ins for oscilloscope 
measurements. 


Some plug-in analyzers have microprocessor-aid- 
ed controls for easy operation, and digital storage 
and display capability for recalling and comparing 
signals. Others offer 30 Hz resolution for viewing 
close-together signals. Some optional tracking 
generators are available for swept frequency 
measurements. 


Refer to the Spectrum Analyzer section beginning 
on page 209 for more information. 

CRT Storage see page 255. 

Digitizers see page 336. 
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7000 SERIES OSCILLOSCOPE SYSTEMS/PROBE SELECTION CHART*' 


PASSIVE VOLTAGE FET PROBES 50 0/1 MQ 
PASSIVE VOLTAGE 1 MQ INPUT COMPATIBLE 50 2 INPUT COMP INPUT COMPATIBLE CURRENT PROBES 
P6015 P6062B P6122 P6056 P6057 | P6202A**| P6046 P6201*¢ 
“on 10 ft 6 ft 1.5 Meter} 1.5 Meter 6 ft 2 Meter 6 ft 6 i 
1.5 kV | 40 kV Pk| Selectable | Minature i Ac An Ac High | Dc High 
Pulse i nput ' Frequency | Current 
Probe 
Selectable 





= 





155 MHz 


125 MHz 

85 MHz 

70 MHz 70 MHz 

150 MHz 125 MHz 

75 MHz 70 MHz 
215 MHz 


180 MHz 
140 MHz 





*! The values in the above table represent the approximate *2 015-0437-00 Matched pair recommended Ne = Not compatible 
useful frequency response for the measurement systems at *3 Option 09 Mainframe If there is no bandpass specified, the probe/plug-in combination 
the probe tip. “4 Requires 1101 Power Supply or other external source of is compatible but not recommended. 


power when used with 7854, 7603, 7633, 7623, or 7613. 


7000 SERIES MAINFRAME/TIME BASE RECOMMENDATIONS 


7904A 7844/R LTORA 
MAINFRAME R7903 7834 7704 7603/R 7623A/R |7613/R 























TIME BASE ® INDICATES RECOMMENDED COMBINATION 

7B50A <i eee ° 
7B53A Dual time base wihmxedswep—S~=~—CSC~‘iT SC‘idYSSC‘('.SC'TSSSCSCdTSCCC~drSC<i CdS TCS 
7B53A Option 05 |7859A with TV sync triggering rc | | |= | °&| « | - | e | 
7B80 Single time base (used also as delayed time base) man bi” ee. 2 ee eee eee eee 
7B85 Single time base with delaying and A delay sweep function | | Oo ®@ | Oe] swt 
7B87 Pretrigger and single shot digitizing 2 Gee ee Oe ee ee ee eee eee 
7B92A Dual time base with display switching me Ge Ge 2 ee ee eee eee 
7B10 Single time base (used also as delayed time base) i | 8 | oe | we | lef lL 
7Br5 Single time base wih delaying and 3 delay sweep ineton [ * | ° | « | es | | | | | 
"No trace separation on R7704 only. *2 No mainframe readout. *3 Full capabilities of 7854 not achievable with this time base. 


7000 SERIES MAINFRAMES AND PLUG-INS DIMENSIONS AND WEIGHTS 


7633, | R7633, 
7623A, |R7623A, Plug-ins 

Dimensions 7912AD | 7854*' R7903 R7704 7603NMS/| 7613 |R7613 | Single Double 
Tl ae ed ed pal ed “ha Spel Sel eet eh | “ae tel al 
) 19.0 19.0 19.0 19.0 19.0 8.7 19.0 19.0 5.5 
am etre Psa fs, [eee [ee Ps Pte ta ee ee te Pe Pe 
O 13.7 7.0 5.0 5.0 
SOBA BOPAB ALE 
oO 26.8 26.8 24.7 22.7 22.8 23.8 24.8 22.7 24.0 24.7 23.5 22.3 14.5 a 
May Weights ~ a Se ee (eee es ee ee ee, ee ee ee ee ee ee 
BERRA sits se steel ets 
mT 50.0 45.0 43.6 37.2 27.0 440 30.0 9.0 
a Shipping 32.6 28.1 21.3 “a : 21.3 35.0 20.8 28.2 32.7 19.0 ~ - 5.4 
é 72.0 62.0 47.0 47.0 77.0 46.0 62.0 72.0 42.0 12.0 
Ti : 
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7000 SERIES VERTICAL SYSTEM SPECIFICATIONS 
PLUG-IN AMPLIFIER | 7A11_| —7A13_— | 7A1SA__ | 7A16A_| —7A17_—*|_—7A18A_ | 7A19_ | ~~ 7A22_—| 7A24 | 7A26 | ~~ 7A29 | 742 





PAGE | 265 | 6S ||| S| || TSC] || S| 
Performance Feature Differential dc > Dual- ' Four- 
offset, high-freq i i igh-gain channel Bandwidth | channel 
ET probe | CMRR amplifier | inpu ifi i i amplifier | Single Logic 
put amplifier | amplifier Triggered 





Minimum 5 mV/div 1 mV/div 5 mV/div 5 mV/div 50 mV/div | 5mV/div | 10 mV/div 10 uV/div | SmvV/div| 5 mV/div| 10 mV/div | 20 mV/div 
Deflection Factor (0.5 mV/div)*? 





















































































































































Accuracy*' 2% 2% 
Without Probe (integral) 
100 MHz P6130 
BW 100 MHz P6106°9 80 MHz 75 MHz 350 MHz 
7104 65 MHz P6055 
0 to 35°C 3.5 ns P6130 
Tr 3.5 ns P6106°9 4.4ns 4.7 ns 1.0 ns 
105 MHz P6130 
BW 250 MHz | 105 MHz P6106*° 225 MHz 500 MHz 200 MHz | 500 MHz 300 MHz 
65 MHz P6055 
7904A 
R7903 3.4 ns P6130 
7912AD*3,*8 Tr 1.6 ns 0.8 ns +9 1.8 ns 0.7 ns*'0 1.2 ns 
0 to 30°C 
SIG OUT 100 MHz P6130 
BW 140 MHz |100 MHz P6106°9 140 MHz 300 MHz 140 MHz | 300 MHz NA 
65 MHz P6055 
100 MHz P6130 
BW 200 MHz |100 MHz P6106°9 80 MHz 200 MHz 75 MHz 400 MHz*4 275 MHz 
7844/R 65 MHz P6055 
0 to 35°C 3.5 ns P6130 
Tr 1.8 ns 3.5 ns P6106" 4.4ns 1.8 ns 4.7 ns 0.9 ns 1.3 ns 
5.4 ns P6055 
95 MHz P6130 
7854°7 BW 200 MHz 95 MHz P6106°9 80 MHz 200 MHz 75 MHz | 400 MHz" 275 MHz 
7834 65 MHz P6055 
0 to 35°C 3.7 ns P6130 
Tr 1.8 ns 3.7 ns P6106°9 4.4ns 1.8 ns 47ns 0.9 ns 1.3 ns 
5.4 ns P6055 
100 MHz P6130 : 
BW 170 MHz_ |100 MHz P6106"9 170 MHz 250 MHz"® 250 MHz | 180 MHz 
65 MHz P6055 
7704A 
Opt 09 3.5 ns P6130 
Tr 3.5 ns P6106°9 1.9 ns 
0 to 30°C 5.4 ns P6055 
60 MHz P6130 
a al 60 MHz P6106"9 NA 
50 MHz P6055 
100 MHz P6130 
BW 170 MHz |100 MHz P6106" 150 MHz 175 MHz 
65 MHz P6055 
7704A 3.5 ns P6130 
Tr 3.5 ns P6106°9 2.0 ns 
0 to 50°C 5.4 ns P6055 
60 MHz P6130 
Se yt 60 MHz P6106" NA 
50 MHz P6055 
100 MHz P6130 
BW 150 MHz |100 MHz P6106°9 150 MHz 175 MHz 175 MHz 150 MHz 
65 MHz P6055 
R7704 
Tr 2.4 ns 2.0 ns 2.0 ns 2.3 ns 
0 to 50°C 
55 MHz P6130 
SIG QUT! 60 MHz | 55 MHz P6106" 65 MHz NA 
45 MHz P6055 
ae z MHz sth 
7633/ 5 MHz P6106°9 
55 MHz P6055 100 MHz 
0 to 50°C 
7623A/R 
7613/R 3.5 ns 
0 to 50°C 
7603N11°° 55 MHz P6130 
55 MHz P6106*9 NA 
0 to 50°C 45 MHz P6055 
7612D™ 65 MHz 80 MHz ¢) 
za 
0 to 40°C | 6.0 ns 5.0 ns uJ 
TT 
LL 
LJ 
Cc 


*! Accuracy percentages apply to all deflection factors. Plug-in *3 Refer to Transient Digitizer, 7912AD not available with signal *? Bandwidth with equivalent time sampling and time display 


gain must be set at the deflection factor designated on each outputs. only. TT 
plug-in. When a probe is used, the gain must be set with the *4 Bandwidth is 325 MHz to 10 mV/aiv. *8 Fully programmable mainframe. 7A16P Programmable Am- O 
calibration signal applied to the probe tip. The calibration *5 Bandwidth is 200 MHz at 10 mV/div. plifier recommended. 7A16P provides 200 MHz, 1.8 ns in 3 
signal is supplied by an external calibrator whose accuracy is *6 All 7000 Series plug-ins are compatible with the 7603N 7912AD and 80 MHz, 5.0 ns in 7612D, see page 327. a 
within 0.25%. Opt 11. However, they do not meet the rigid environmental *9 P6106 has Ground Reference O 
*2 Obtained with 10X gain at reduced bandwidth of 10 MHz. specification required by the military. *10 R7903 with 7A29 Tr is 0.8 ns. et 
g 

W 
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TEK REFERENCE SERIES 


TEK Lab Cart Model 3 

Model 3 Lab Cart accepts all 7000 Series oscil- 
loscopes. A lockable drawer for storage and a 
movable shelf for additional instrumentation 
are included. The shelf accepts TM 500 Test 
and Measurement Instruments, 5000 Series 
oscilloscopes, or 400 Series oscilloscopes. 


For full details see SCOPE-MOBILE” Cart sec- 
tion, page 432. 





SUMMARIZED CAMERA CHARACTERISTICS 
LENS FILM BACKS 


FIELD OF VIEW 
(with 3.25 x 4.25 in 
RELATIVE Polaroid Film STANDARD OPTIONAL AND 
except where noted) BACK INTERCHANGEABLE PAGE 
8 x 10 cm/ Polaroid Pack 4 x 5 in Graflok*? 428 
3.15 x 3.93 in (C-51G) 
R7704, 7704A 
C-53P*2 All except 7603 General-purpose /1.9 8 x 10 cm/ Polaroid Pack 4 x 5 in Grafiok*? 428 
7603N11S with 0.85 mag lens 3.15 x 3.93 in (C-53G) 
C-59AP*2 7603 General-pupose /2.8 0.67 10.2 x 12.7 cm/ Polaroid Pack 4 x 5 in Graflok*? 429 
7603N11S for 61/2 in CRT's 4x 5in (C-59AG) 
: “ : 


C-5C Low cost 9.76 x 12.2 cm Polaroid Pack 4 
7603/7603N11S | for repetitive 


C-5C Option 01 7603/7603N11S | waveforms 
*' Relative light-gathering power. 

*2 C-50 Series Camera Adaptor, part number 016-0249-03, included with camera. For full details see camera section, page 424. 
*3 Requires optional film holder, i.e. 4 x 5 in, 120 mm, 70 mm, or sheet film. 















PERFORMANCE 
FEATURES 
AND 

BENEFITS 






MAXIMUM 
RELATIVE 
APERTURE 


RECOMMENDED 
CAMERA OSCILLOSCOPES 
C-51P*2 7904A, R7903, Fastest writing speed 
7844, 7854 with 0.5 mag lens 











CURRENT APPLICATION NOTES FOR 7000 SERIES*' 








Title | Featuring Cis PartNo Title | Featuring |, ~Part'No 
PULSE ECHO MEASURE- 7603/7A22/7D15/7B53A 42AX-3681-1 MEASUREMENT VARIETY 7854/Waveform Caiculator 42AX-4281 
MENTS with digital accuracy Timing measurements between nonadjacent An Engineering challenge Demonstrating basic operation, application 

pulses. Ultrasonic transducers featuring the 7854 software for percent overshoot, data 
X-Y DISPLAYS with interval | 7D15/7A18/7A22 42AX-3957 NCIRICE Ig and ete. 
timing for measuring SOA X-Y power dissipation measurements GPIB COMMUNICATION 7854/4052 and 7854/4924 42AX-4416-1 
DAC MEASUREMENTS: 7$14/7D12/M2/7B92A/7904 42ax-9692.1 ithe 7854 Types ot VO tansters, tanemission formats, 
The sampling oscilloscope Measuring DAC (digital analog converter and operations software in TEK Basic 
approach settling time compatible with any 4050 Series computer 
SCR GATING WAVEFORM 7D12/M2/7A16A 42AX-2693-1 Pulse and digital timing meas- | 7B80/7B85 — 42AX-3379-1 
MEASUREMENTS with high- (four compartment mainframes) SCR urements—a better technique General overview of the operation of the 
resolution digital accuracy measurements. Absolute and relative (two 7685 and 7680 Delta-Time Measurement 

point) voltage monitoring Puug-ins 
Accurate Radar Pulse 7D11 AX-2659-3 Using storage to find trouble- 7633 42AX-3085 


some logic glitches Shows how the 7633 Storage Oscilloscope 
can be used to capture and evaluate 
glitches 


Measurements The measurement of radar pulse delay time 
is given as an example of 7011 operation 


Measuring time interval 7015 42W-2680-3 
between non-adjacent digital Demonstrates the ability of the 7D15 to Variable persistence storage 7613/5441 _ . 42AX-3198 
word train pulses or multiecho | measure the time between adjacent applications Describes various applications for variable 
radar pulses pulses with digital counter accuracy persistence storage oscHoscopes 
Measuring memory core |/O 7000 Series Digital Plug-ins 42ax-2606-1 Ssetablestorage applications | Tektronix Storage Oscilloscopes. 42AX-3199 
signals with digital accuracy Demonstrates how digital plug-ins can be Describes various applications for 

used to make accurate pulse parameter bistable storage oscilloscopes 

measurements both of amplitude and 

pulse timing 
Measuring disc drive time and | 7000 Series Digital Plug-ins 42AX-2687-2 
access voltages with Tektronix | Use a single CRT display to perform both 
7000 Series Digital Plug-ins digital and analog analysis of complex 

waveforms 


*! Check with your local sales office for availability and other application notes not listed. 
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7000 SERIES 
NONSTORAGE MAINFRAMES 





CONTENTS 


7104 1 GHz General Purpose seicaiaions 244 


7904A/R7903 500 MHz 
General Purpose ........................ | 246 


7704A/R7704 200 MHz General Purpose .... 248 
7603/R7603 100 MHz General Purpose ...... 250 


7603N11S Ruggedized 
Oscilloscope System . _ ) ) 252 


7844/R7844 400 MHz Dual Beam ................ 254 





A high performance instrument system be- 
gins with the basic oscilloscope building 
block — the 7000 Series Mainframe. Each 
mainframe consists of a cathode-ray tube, a 
power supply, electron beam deflection sys- 
tems, and the switching circuitry necessary 
to integrate a versatile and complete mea- 
surement system. 


The Tektronix 7104 is a 1 GHz oscilloscope 
featuring the fastest risetime (350 ps) and 
writing speed (20 cm/ns) available today. 





Choose from a variety of features, including 
bandwidth, dual-beam, alphanumeric dis- 
plays, rackmounting, and three- or four- 
plug-in flexibility. 
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1 GHz 
TEK GENERAL PURPOSE OSCILLOSCOPE 


7104 


Ultra High Photographic Writing Speed — 
at Least 20 cm/ns 


1 GHz at 10 mV/div 





350 ps Risetime 


200 ps/div Fastest Calibrated Sweep Rate 


Horizontal Bandwidth 350 MHz 


Phase Compensation Option—Phase 
Matching to 250 MHz 


CRT Readout 





APPLICATIONS 


%* High Speed Semiconductor Design 
* Laser and High Energy Research 


% Digital Communications 


With its sweep speed of 200 ps/div, the 7104 
clearly shows a single-shot, 350-ps step, six 
divisions in amplitude. 


The capabilities of the 7104 are of substantial 
value in numerous’ high’ technology 
environments. 


The 7104 has both the highest writing speed and 
highest bandwiath available in a general-purpose 
oscilloscope today. 


lt is by nO means unusual to see 250 MHz data 
rates and 900 MHz analog frequencies outside 
the lab and on the production line. In digital de- 
sign, too, anomalies such as ringing and over- 
shoot can only be dealt with by evaluating the 
signal's analog characteristics. 


You can capture the fastest transients without 
expensive high-speed film or other time consum- 
ing and complex techniques like fogging or re- 
ducing the scan. In fact, you can see those sig- 
nals on the CRT, and eliminate costly time 
consuming photographs. 
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The 7104 with 7A29 Amplifier plug-ins provides 
1 GHz real-time vertical bandwidth at 10 mV/div. 
Combined with the 7B10/7B15 Time Base plug- 
ins, having fastest sweep speeds of 200 ps/div, 
very high-speed signals can now be measured 
with confidence. 





7104 OSCILLOSCOPE 


The 7104's outstanding writing speed means un- 
Surpassed single-shot capability, with trace 
brightness about one-thousand times that of 
conventional oscilloscopes. Any single-shot sig- 
nal within the 7104's bandwidth can be seen di- 
rectly on the CRT in average room light. Also, 
single-shot photography is now simple and 
straightforward, using standard oscillographic 
cameras and film without high-speed enhance- 
ment techniques. 


Horizontal bandwidth of 350 MHz, with the X-Y 
phase compensation Option 02, gives accurate 
X-Y displays to 250 MHz. Designers can now di- 
rectly obtain V-| curves for high-speed switching 
power supply evaluation or monitor performance 
of digital communication systems using phase 
constellation displays. 


SEE WHAT YOU COULD NEVER SEE BEFORE. 





Before — A pulse train on a TEK 7904 doesn't 


<a 


reveal the low-level glitch occurring every ten- on the 7104, with one-thousand times the conventional oscilloscope. 
thousandth pulse. (The TEK 7904 was previ- brightness of conventional scopes. The re- 


ously the world's fastest-writing-rate scope.) 


searcher can now analyze the pulse with the 


naked eye and take pictures with ease. 


(‘7 
H (Mall 
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Al 
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A digital circuit that shows no jitter on a con- 








After — The same pulse train viewed directly Before — Low rep-rate pulse is invisible ona After — The same pulse as seen on the 7104 


readily indicates that the probiem is input signal 
bounce. 





The transient load line of a fast switching tran- Circuit faults such as high frequency pulse View of a single clocking pulse 0.8 ns rise and 


ventional oscilloscope is found to have a 2.0 ns __ sistor in a power supply prototype (switching overshoot and ringing can easily be observed 2ns pulse width. 


jitter when viewed with the distinct image view- time = 10 ns) is easily measured for compliance 
with safe operating area. (Horizontal=V; 


ing capability of the 7104. 
vertical = |). 


CHARACTERISTICS 

VERTICAL SYSTEM 
Channels — Two left-hand plug-in compartments; compatible 
with all 7000 Series plug-ins. Bandwidth determined by main- 
frame and plug-in unit. 
Vertical Display Modes — Left, Alt, Add, Chop, Right. 
Chopped Mode — Rep rate is = 1 MHz. 
Vertical Trace Separation — Operative when any vertical sig- 
nal is displayed with both A and B time bases. Positions B 
trace at least 4 divisions above and below A trace. 
Delay Line — Permits viewing leading edge of displayed 
waveform. 


HORIZONTAL SYSTEM 
Channels — Two right-hand plug-in compartments; compati- 
bie with the time bases of the 7B10 and 7B80 Series and the 
7B50A and 7B92A. The 7B50 Series (except the 7B50A), the 
7B70 Series and the 7B92 (non-A) are not recommended. 7000 
Series vertical amplifiers and specialized plug-ins may also be 
used. 
Horizontal Display Modes — A, Alt, Chop, B. 
Fastest Calibrated Sweep Rate — 200 ps/div with the 7B10 
or 7B15. 
Chopped Mode — Rep rate is ~ 200 kHz. 
Bandwidth — Dc to 350 MHz. With delay compensation (7104 
Option 02 using 7A19s or 7A29s, at least one of which has the 
Variable Delay Option, B Horizontal compartment only), within 
2° from dc to 50 MHz after adjusting variable delay for balance 
at 35 MHz. Phase balance can be obtained at any frequency up 
to 250 MHz. Phase shift is within 2° from dc to 50 kHz without 
delay compensation. 


CRT AND DISPLAY FEATURES 
CRT — Internal 8 x 10 division (0.85 cm/div) graticule with vari- 
able illumination. Accelerating potential is 12.5 kV with 
GH (P31) Phosphor standard. 
Readout and Graticule Modes — Each continuous or pulsed 
(pulse source selecton by front panel controls: + Gate, exter- 
nal, manual). The pulsed graticule is on for ~0.5 s. 
Mininum Photographic Writing Speed (using Polaroid Film 
Type 107, 3000 ASA w/out Film Fogging) — 20 cm/ns (w/o 
blue filter). Phosphor: GH (P31) standard. Camera: Tektronix 
C-53, f/1.9, 1:0.85 lens. 


Autofocus — Reduces the need for additional manual focusing 
with changes in intensity after focus control has been set. 
Beam Finder — Limits display within graticule area. 

External Z-Axis Input — 2 V p-p for full intensity range. A 
positive signal bianks the trace. Maximum input voltage is 15 V 
(dc + peak ac) and p-p ac. Input is dc coupled. 


CALIBRATOR 

Voltage Output — Squarewave positive-going from ground. 
Ranges are 40 mV, 0.4 V, and 4 V into 100 kf; 4 mV, 40 mV, 
and 0.4 V into 50 2. Amplitude accuracy is within 1%; rep rate 
is 1 KHz within 0.25%. 

Current Output — 40 mA rectangular waveshape with optional 
current-loop accessory (012-0341-00) connected to calibrator 
output. Output R is 450 2. 


EMC MODIFICATIONS (OPTION 03) 
Meets requirements of MIL-STD-461A, when tested in accor- 
dance with certain test methods of MIL-STD-462. Contact your 
Tektronix representative for more information. 


OUTPUTS/INPUTS 
+ Sawtooth — User selectable from A or B horizontal. Output 
voltage is 50 mV/div (+5%) into 502, 1 V/div (+ 10%) into 
1 MQ. Output R is ~950 2. 
+Gate — Positive-going rectangular waveform user selecta- 
bie from A or B horizontal. Output voltage is 0.5 V (+ 10%) into 
50 2, 10 V (+ 10%) into 1 MQ. Output R is =950 2. 
Sig Out — Selected by B Trigger Source switch. Output voit- 
age is 25 mV/div into 502, 0.5 V into 1 MQ. Bandwidth de- 
pends upon vertical plug-in. Output R is ~=950 2. 
Camera Power — Three-prong connector to the left of the 
CRT provides power, ground, and remote single-sweep reset 
access for C-50 Series camera. 
Probe Power — Two rear-panel connectors provide correct 
operating voltages for two active probes. 
Single-Sweep Ready Indicators A and B — +5 V, rear panel 
BNC outputs for single sweep ready indications. 
Graticule/Readout, Single-Shot — Ground closure, rear pan- 
el BNC input initiates one frame of CRT read-out and the Grat 
lium is illuminated for ~0.5 s. 
External Single-Sweep Reset — Ground closure, rear panel 
BNC, provides input to reset sweep. 


with the 7104's 1 GHz bandwidth. 


POWER REQUIREMENTS 
Line Voltage Ranges — 90V to 132 Vac and 180V to 
250 V ac. 
Line Frequency — 48 Hz to 440 Hz. 
Maximum Power Consumption — 215 W, 3.3A at 90 V line, 
60 Hz. 
Dimensions and Weights — See page 240. 
For Recommended Cameras — See page 242. 
For Recommended Plug-ins — See page 240. 
included Accessory — Instruction manual. 
ae re ee em ee 


ORDERING INFORMATION 
(PLUG-INS NOT INCLUDED) 


7104 OSCIIOSCOPE ..........eeeeeeeeeeeees +. $21,380 
Option 02 — X-Y Horizontal COMP ........scccscscseeeeeeeees +$300 
Option 03 — EMC Modification .....cccccssssesessssesesersereees +$300 


INTERNATIONAL POWER CORDS AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
Option A5 — Switzerland 220 V/10 A, 50 Hz 
ee Sr ee a ee 
Plug-in Compatibility 
7A29 — Vertical amplifier to bandwidth of mainframe; 
10 mV/div to 1 V/div vertical sensitivity. 
7A42 — Four channel, 350 MHz bandwidth vertical amplifier 
with Boolean logic triggering capabilities. 
7B10 — Delayed time base (similar to 7B80) with 200 ps/div to 
0.2 s/div calibrated sweep speed; triggering up to 1 GHz. 
7B15 — Delaying time base (similar to 7B85) with 200 ps/div to 
0.2 s/div calibrated sweep speed; triggering up to 1 GHz; capa- 
bie of Atime measurements in conjunction with 7B 10. 
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TEK @ GENERAL PURPOSE OSCILLOSCOPES 


NEW 7904A/R7903 


500 MHz at 10 mV/div 
700 ps Risetime (7904A) 





500 ps/div Fastest Calibrated Sweep Rate 


Greater Than 2.5 cm/ns Writing Speed 
CRT Readout 

Over 30 Compatible Plug-ins 

900 MHz FET Probe Available 





APPLICATIONS 


* Digital Design 
* Radar 


*% Laser Research 


The 7904A and 5.25 inch rackmount R7903 are 
high bandwidth, general-purpose oscilloscopes. 
The 7A29 Amplifier/7904A Mainframe attains 
500 MHz at 10 mV/div. A 7A29 variable delay op- 
tion allows for the matching of signal transit 
times of two plug-ins and their probes to better 
than 50 ps. 


The P6201 1X FET probe gives you high imped- 
ance and wide bandwidth. It has a 900 MHz 
bandwiath by itself, and in combination with the 
7A29/7904A, it provides a system bandwidth of 
450 MHz at 10 mV. 


The CRT, the major contributor to the perfor- 
mance of the 7904A and R7903, has good visual 
brightness and an 8 cm x 10 cm display area. 
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Tektronix 7904A OSCILLOSCOPE 


Lipa 


ial MN \ All 
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CHARACTERISTICS 


VERTICAL SYSTEM (7904A and R7903) 
Channels — Two left-hand plug-in compartments; compatible 
with all 7000 Series plug-ins. Bandwidth determined by main- 
frame and plug-in unit. 

Modes of Operation — Left, Ait, Add, Chop, Right. 
Chopped Mode — Rep rate is =1 MHz. 

Trace Separation Range (Dual-Sweep Modes) — The 
B trace can be positioned four divisions above or below the 
A trace (7904A only). 

Delay Line — Permits viewing leading edge of displayed wave- 
form when using 7B80 and 7B90 Series time bases. 7B50 Se- 
ries not recommended. 


HORIZONTAL SYSTEM (7904A) 
Channels — Two right-hand plug-in compartments; compati- 
ble with time bases of the 7B80 and 7B90 Series. 7000 Series 
vertical amplifiers and specialized plug-ins may also be used. 
Fastest Calibrated Sweep Rate — 500 ps/div with the 
7B92A. 
Chopped Mode — Rep rate is ~200 kHz. 
X-Y Mode — Phase shift is within 2° from dc to 35 kHz with- 
Out phase correction (dc to 1 MHz with phase correction, Op- 
tion 02) between vertical and horizontal channels. Bandwidth is 
dc to at least 1 MHz. 


INTENSITY 





HORIZONTAL SYSTEM (R7903) 
Single Channel — Right-hand plug-in compartment compati- 
bie with time bases of 7B80 and 7B90 Series. 7000 Series 
vertical amplifiers and specialized plug-ins may also be used. 
Fastest Calibrated Sweep Rate — 500ps/div with the 
7B92A. 


CRT AND DISPLAY FEATURES (7904A and R7903) 
Standard — Internal 8 cm x 10 cm graticule with variable illu- 
mination. Accelerating potential is 24 kV with GH (P31) Phos- 
phor standard. 


Option 01 — No CRT readout (R7903 Only). 


Option 04, Maximum Brightness CRT with Reduced Area — 
Internal 4 cm x 5 cm graticule with variable illumination. Accel- 
erating potential is 24 kV with GH (P31) Phosphor standard. 


Option 10, Pulsed Graticule (R7903 Only) — Provides a 
means of pulsing the graticule lights at a preset level coincident 
with a single-shot event in one exposure. The graticule lights 
may be pulsed by the event, an external ground closure, or a 
front panel pushbutton. If the mainframe is equipped with CRT 
readout, Option 10 provides additional controls and inputs for 
CRT readout pulsed operation. 


Option 13, Maximum Brightness CRT with Reduced Area — 
Internal 4 cm x 5 cm graticule with variable illumination. Accel- 
erating potential is 24 kV with BE (P11) phosphor. 


Option 78, BE (P11) Phosphor. 








The R7903 requires only 5.25 inches of rack height in a standard 19 inch rack. It is fan-cooled and comes complete with slide- 


out chassis tracks. 


TYPICAL PHOTOGRAPHIC WRITING SPEED*' 








Standard 
8cmx 10cm 





*t Using The Optional BE (P11) Phosphor and Polaroid Type 
612 20,000 ASA Film without Film Fogging. 


In typical applications, GH (P31) Phosphor standard has = 
one-half the writing speed of BE (P11) Phosphor. The writing 
speed can be increased by using controlled film fogging with a 
writing speed enhancer (camera accessory). 

Autofocus — Reduces the need for additional manual focusing 
with changes in intensity after focus control has been set. 
Beam Finder — Limits display within graticule area. 

External Z-Axis Input — 2 V p-p for full intensity range. A 
positive signal blanks the trace. Maximum input voltage is 15 V 
(dc + peak ac) and p-p ac. Input is dc coupled. 


CALIBRATOR (7904A) 
Output Waveshape — Rectangular positive-going from 
ground, 1 kHz (+ 0.25%). 
Voltage Ranges — 40 mV, 0.4 V, 4 V into an open circuit. 
4 mV, 40 mV, 0.4 V into 50 2. 


Current Output — 40 mA. 


CALIBRATOR (R7903) 
(NOT AVAILABLE WITH OPTION 10) 
Output Waveshape — Rectangular positive-going from 
ground, 1 kHz (+ 0.25%). 
Voltage Ranges — 4 mV, 40 mV, 0.4 V, 4 V into an open 
circuit; 4 mV, 40 mV, 0.4 V into 50 2. 


Current Output — 40 mA rectangular waveshape with optional 
current-loop accessory (012-0341-00) connected to calibrator 
output. Output R is 450 2. 


OUTPUTS/INPUTS (7904A) 
+Sawtooth — Sawtooth starts 1 V or less from ground (into 
1 MQ). Front-panel selectable from A or B horizontal. Output 
voltage is 50 mV/div (+5%) into 502, 1 V/div (+ 10%) into 
1 MQ. Output R is =950 0. 


+GATE — Positive-going rectangular waveform derived from 
A, B, or Delayed Gate, front-panel selectable. Output voltage is 
0.5 V (+ 10%) into 502, 10 V (+ 10%) into 1 MQ. Risetime is 
5 ns or less into 50 £0. 


Sig Out — Selected by B Trigger Source switch. Output volt- 
age is 25 mV/div into 50 2, 0.5 V/div into 1 MQ. Bandwidth de- 
pends upon vertical plug-in. See the Vertical System Specifica- 
tions Chart on page 241. Output FR is =950 2. 

Camera Power — Three-prong connector to the left of the 
CRT provides power, ground, and remote single-sweep reset 
access for C-50 Series cameras. 


Probe Power — Two rear-panel connectors provide correct 
operating voltages for two active probes. 


OUTPUTS/INPUTS (R7903) 
(STANDARD) 
+Sawtooth — Sawtooth starts 1 V or less from ground (into 
1 MQ). Output voltage is 50 mV/div (+ 15%) into 50 2, 1 V/div 
(+ 10%) into 1 MQ. Output R is =950 2. 


+Gate — Positive-going rectangular waveform derived from 
Main or Auxiliary Gate. Output voitage 0.5 V (+ 10%) into 50 2. 
10 V (+ 10%) into 1 MQ. Risetime is 7 ns or less into 502. 
Output R is ~950 2. 

Sig Out — Selected by Trigger Source switches. Output volt- 
age is 25 mV/div into 50 2, 0.5 V/div into 1 MQ. Bandwidth de- 
pends on the vertical plug-in. See the Vertical System Specifi- 
cations Chart on page 241. Output R is = 950 2. 


Single-Sweep Ready Output — +5 V, rear pane! BNC out- 
put, for single-sweep ready indication. 

External Single-Sweep Reset — Ground closure, rear panel 
BNC, provides input to reset sweep. 


CRT Readout — Inhibit: Ground closure, rear panel BNC input 
locks Out CRT readout. Not available with Option 10. Single- 
Shot: Ground closure, rear panel BNC input initiates one frame 
of CRT readout. Not available with Option 10 separately, but in 
combination with the pulsed graticule input. 

Camera Power — Three-prong connector to the left of the 
CRT provides power, ground, and remote single-sweep reset 
access for C-50 Series cameras. 


Probe Power — Two front-panei connectors provide correct 
operating voltages for two active probes. Not available for 
R7903 Option 10. 


OUTPUTS/INPUTS OPTIONS (R7903) 
Option 10, Pulsed Graticule — No CRT readout single-shot 
input, CRT readout inhibit input, calibrator, and probe power. 
Single-shot graticule and CRT readout (ground closure) rear- 
panel BNC input is added. Initiates one frame of CRT readout 
and pulses graticule. CRT readout inputs are not functional 
with Option 01. 


7000 
SERIES 


POWER REQUIREMENTS (7904A) 
Line Voltage Ranges — 90 V to 132 V ac and 180 V to 250 V 
ac. 
Line Frequency — 48 Hz to 440 Hz. 
Maximum Power Consumption — 210 W, 3.5 A at 90 V line, 
60 Hz. 


POWER REQUIREMENTS (R7903) 
Line Voltage Ranges — 90V to 132 Vac and 180V to 
264 V ac. 
Line Frequency — 48 Hz to 440 Hz. 
Maximum Power Consumption — 160 W, 2A at 115 V line, 
60 Hz. 


INCLUDED ACCESSORIES (7904A) 
Test adaptor (012-0092-00); nine-pin cable-mount plug 
(134-0049-00); two 18 in test leads (012-0087-00), instruction 
manual. 


INCLUDED ACCESSORIES (R7903) 
Test adaptor (012-0092-00); two 18 in test leads 
(012-0087-00); rack-mounting hardware, instruction manual. 
Dimensions and Weights — See page 240. 
For Recommended Cameras — See page 242. 
For Recommended Plug-ins — See page 240. 
SS a a i oS RE Ee 

ORDERING INFORMATION 

(PLUG-INS NOT INCLUDED) 
(7904A AND R7903) 


7T904A OSCIIOSCOPE .......cceeeseeeeeeeeseeeeee $8,810 


R7903 OSCIIOSCOPE .......esseeseseseeeseeeeee $8,515 

Option 03 — EMC Modification .......c:cscsssssesssssssesseese +$300 

Option 04 — Maximum Brightness 4 cm x 5 cm CRT 

Display with GH (P31) Phosphor Standard... +$500 

Option 13 — Maximum Brightness 4 cm x 5 cm CRT 

Display with BE (P11) Phosphor ......cssccsscseecsesseeeeenes + $600 

Option 78 — BE (P11) PhOSphor ........ccccscssecsssesseseesees +$100 
OPTIONS (7904A) 

Option 02 — X-Y Horizontal COMP ...s.ccccseseceseseeeceeeeee +$250 
OPTIONS (R7903) 

Option 01 — Without CRT Readout .........cccsssseseceee —$300 
Option 10 — Pulsed Graticule ...........cccsccscsesersseeesers +$250 
CONVERSION KITS (7904A) 

CRT Readout — Order 040-0605-03 .....:....ccccseeeenseneeees $780 
X-Y Horizontal Comp — Order 040-0606-00 ............... $325 
EMC Modification — Order 040-0570-00 ...........ccccccseee $600 
CONVERSION KITS (R7903) 

CRT Readout — Order 040-0605-03 ............cccceseresreesere $780 
EMC Modification — Order 040-0647-00 ..........cccccccceees $315 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
(7904A AND R7903) 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 


Option AS — Switzerland 220 V/10 A, 50 Hz 
a ee 


Tektronix offers service training classes on the 7904A Gen- 
eral Purpose Oscilloscope. For further training information, 
contact your local Sales/Service Office or request a copy of 
the Customer Service Training Catalog on the return card in 
the center of this catalog. 
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200 MHz 


TEK 


7704A/R7704 


Dc to 200 MHz with Optimum 
Pulse Response 





1.8 ns Risetime 
Dc to 250 MHz Bandwidth Option 


Greater Than 15 cm/ns 
Enhanced Writing Speed with 
Optional CRT and WSEN 


CRT Readout 
ET ST 


APPLICATIONS 


* Communications 
% Digital Design 


% Component Testing 


The 7704 Family is a wide bandwidth general- 
purpose oscilloscope measurement system. 


The 7704A Oscilloscope offers you the capability 
to optimize the oscilloscope's response for your 
type of work. For pulse analysis, aberrations are 
reduced below the normal level in the optimized 
transient response version while still giving you a 
bandwidth of 200 MHz. The 250 MHz option is 
optimized for bandwidth performance for high- 
frequency applications. The R7704 offers a 
175 MHz bandwidth. 


Quite often the need arises to photograph the 
waveforms that are produced. The 7704A gives 
you a choice of two designs available for this 
purpose: the standard 8 cm x 10cm CRT and an 
optional 4 cm x 5 cm reduced-scan CRT for high 
writing-speed applications. For additional infor- 
mation on the Writing Speed Enhancer (WSEN) 
see page 423, for a comparison of the 7000 Se- 
ries writing rate specifications see page 230. 
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GENERAL PURPOSE OSCILLOSCOPE SYSTEM 


CHARACTERISTICS 
VERTICAL SYSTEM 

Channels — Two left-hand plug-in compartments; compatible 
with all 7000 Series plug-ins. Bandwidth determined by main- 
frame and plug-in unit. See Vertical System Specifications 
Chart on page 241. 
Option 09, Bandwidth Change (250 MHz) — 7704A vertical 
circuit performance is adjusted to extend frequency response 
to 250 MHz at 20 mV/div (upper —3 dB) when 7A29 is used. 
Provides additional performance for those working in this fre- 
quency domain. 
Modes of Operation — Left, Ait, Add, Chop Right. 
Chopped Mode — 7704A, rep rate is internally selectable, 
= 100 kHz or 1 MHz; R7704, fixed at = 1MHz. 
Trace Separation Range (Dual-Sweep Modes) — The 
B trace can be positioned above or below the A trace. 


Delay Line — Permits viewing leading edge of waveform. 





HORIZONTAL SYSTEM 
Channels — Two right-hand plug-in compartments; compati- 
ble with all 7000 Series plug-ins. 
Fastest Calibrated Sweep Rate — 2ns/div with 7B80 or 
7B90 Series. 


Chopped Mode (Between Horizontal Plug-ins) — 7704A, rep 
rate is internally selectable, ~20 kHz or 200 kHz; R7704, fixed 
at = 200 kHz. 

X-Y Mode — Phase shift is within 2° from dc to 50 kHz 
(7704A), from dc to 35 kHz (R7704) between vertical and hori- 
zontal channels. Frequency response at 10% down is dc to at 
least 3 MHz. 

Option 02, X-Y Horizontal Compensation (R7704 Only) — 
Provides phase shift compensation to <2° from dc to 2 MHz 


CRT 
Standard — Internal 8 cm x 10 cm graticule with variable illu- 
mination. Accelerating potential is 24 kV with GH (P31) Phos- 
phor standard. 


Option 01 — No CRT readout. 





7000 
SERIES 








The R7704 requires 7 inches of rack height and offers 175 MHz bandwidth. 


Option 04, Maximum Brightness CRT with Reduced Area 
(7704A Only) — Internal 4 cm x 5 cm graticule with variable 
illumination. Accelerating potential is 24 kV with 
GH (P31) Phosphor standard. 


Option 13, Maximum Brightness CRT with Reduced Area 
(7704A Only) — Internal 4cm x 5 cm graticule with variable 
illuminance. Accelerating potential is 24 kV with 
BE (P11) phosphor. 

Option 78, BE (P11) Phosphor. 

Photographic Writing Speed — Can be increased by using 
the Tektronix Writing Speed Enhancer. In typical applications, 
GH (P31) Phosphor standard has ~ one-half the writing speed 
of BE (P11) Phosphor. GH (P31) Phosphor standard writing 
speed is >2.5 ns (cm). 

Autofocus — Reduces the need for additional manual focusing 
with changes in intensity after focus control has been set. 


Beam Finder — Limits display within graticule area. 


External Z-Axis Input (7704A Only) — 2 V p-p for full intensi- 
ty range, A positive signal blanks the trace. Maximum input 
voltage is 15 V (dc + peak ac) and p-p ac. Input is dc-coupled. 
External Z-Axis Input (R7704 Only) — Maximum pulse width 
to blank trace is 30 ns at 2 V; 2 V p-p for full intensity range 
from dc to 2 MHz; intensity range diminishes to 20% of full 
range at 10 MHz. A positive signal blanks the trace; input R is 
500 2 within 10%. Maximum input voltage is 15 V (dc + peak 
ac) and p-p ac. 

High Speed Input — Minimum pulse width to blank trace is 
3.5ns at 60 V; 60 V p-p for full intensity range from dc to 
100 MHz. A positive signal blanks the trace; input R is 18 k2 
within 20%. Maximum input voltage is 60 V (dc + peak ac) and 
p-p ac. 


OUTPUTS/INPUTS 

+Sawtooth — Sawtooth starts 1 V or less from ground (into 
1 MQ). Internally selectable from A or B horizontal. Output voit- 
age is 50 mV/div (+ 15%) into 50 2, 1 V/div (+ 10%) into 1 MQ. 
Output R is 950 2 nominal. 

+Gate — Positive-going rectangular waveform derived from 
A, B, or Delayed Gate, internally selectable. Output voltage is 
0.5 V (+ 10%) into 502, 10 V(+10%) into 1 Mf. Risetime is 
20 ns or less into 50 22. Output R is 950 2 nominal. 


Sig Out — Selected by B Trigger Source switch. Output volt- 
age is 25 mV/div into 50 2, 0.5 V/div into 1 MQ. The bandwidth 
depends upon vertical plug-in. Output R is 950 2 nominal. 
External Single-Sweep Reset — Ground closure, rear-panel 
input to reset sweep. 


Camera Power — Three-prong connector to the left of the 
CRT provides power, ground, and remote single-sweep reset 
access for the C-50 Series cameras. 


Probe Power — Two rear-panel connectors provide correct 
operating voltages for two active probes. R7704 connectors 
are located on both the front and rear panels. Probe power is 
deleted on Option 01 of 7704A. 


CALIBRATOR 

Voltage Output — Rectangular waveshape, positive-going 
from ground (40 V and 4 mV available when selected by inter- 
nal jumper). Ranges are 40 mV, 0.4 V, 4 V into 1 MQ; 20 mV, 
0.2V, 0.4V into 502. Amplitude accuracy is within 1% 
(+15°C to +35°C); within 2% (0°C to +50°C). Rep rate is 
1 kHz within 0.25% (+15°C to +35°C); within 0.5% (0°C to 
+50°C). 
Current Output — 40 mA rectangular waveshape with optional 
current-loop accessory (012-0259-00) connected between 4 V 
and ground pin jacks. 

POWER REQUIREMENTS 
Line Voltage Ranges — 90V to 132 Vac and 180V to 
264 V ac. 
Line Frequency — 48 Hz to 440 Hz (7704A) 48 Hz to 66 Hz 
(R7704). 
Option 05, Line Frequency Change (50 Hz to 400 Hz) — 
Converts the R7704 to 50 Hz to 400 Hz operation (not required 
for 7704A). 
Maximum Power Consumption — 180 W, 2.5 A at 115 V line, 
60 Hz (7704A); 225 W, 2.8 A at 115 V line, 60 Hz (R7704). 


INCLUDED ACCESSORIES 
For 7704A: 20 in two-pin-to-BNC cable (175-1178-00); instruc- 
tion manual. For R7704: 42 in BNC 50 2 cable (012-0057-01); 
rackmounting hardware; instruction manual. 
Weights and Dimensions — See page 240. 
For Recommended Cameras — see page 242. 


For Recommended Plug-ins — See page 240. 


ORDERING INFORMATION 
(PLUG-INS NOT INCLUDED) 


7704A OSCIIOSCOPE ....ccceceeseeseessrreeeeeee $4,520 
R7704 OSCIIOSCOPE ....ccccccccereseceseceseeses 97,510 


OPTIONS (7704A) 
Option 01 — Without CRT Readout 
SY PEGI POND sesiacaciasecccatanataedantitiictinnineaaleaaiia —$300 
Option 03 — EMC Modification .......ccsscssessseneseeees + $300 
Option 04 — Maximum Brightness 4 cm x 5 cm CRT 
Display with GH (P31) Phosphor Standard ...........s00+ +$500 
Option 09 — Bandwidth Change (250 MHZ) ........0+0+. +$500 
Option 13 — Maximum Brightness 4 cm x 5 cm CRT 
Display with BE (P11) Phosphor ....:cesessessssecsssesnesnereneees +600 
Option 78 — BE (P11) PMOSPNOP .......ccsseeeseeeseeenseeners +$100 
OPTIONS (R7704) 
Option 01 — Without CRT Readout ........ccccscsesseeees —$300 
Option 02 — X-Y Horizontal COMP .....csccscssserssereeees +$250 
Option 03 — EMC Modification .......sssecsessersssesenees + $300 
Option 05 — Line Frequency Change (50 Hz to 400 Hz) 

(not. required for T7ORA) accrsssssscssscssscosrexesanscossscosnessvaseeo +$300 
Option 78 — BE (P11) Phosphor .....ccecessesesesseseseceeseees +$100 
CONVERSION KITS (7704A) 

CRT Readout and Probe Power — 

IEE Co: benrasteicinrnnetncircemunisitinensinitionnesentummensemenin $480 
EMC Modification — Order 040-0612-00 .........csssrsseres $575 
Sig Out/In — Order 040-0619-02 ......ccccccsesscssseeesesenenee $200 

CONVERSION KITS (R7704) 
CRT Readout — Order 040-0533-01 .......ccsscsseeesreerenees $850 
X-Y Horizontal Comp — Order 040-0529-00 ................ $300 
EMC Modification — Order 040-0562-00 ........ccsssssseres $300 
INTERNATIONAL POWER CORD AND PLUG OPTIONS 
(7704A ONLY) 


Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 


Option A4 — North American 240 V/15 A, 60 Hz 
oe a > Se Se ee 


Tektronix offers service training classes on the 7704A Gen- 
eral Purpose Oscilloscope. For further training information, 
contact your local Sales/Service Office or request a copy of 
the Customer Service Training Catalog on the return card in 
the center of this catalog. 
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100 MHz 
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GENERAL PURPOSE OSCILLOSCOPES 





7603/R7603 


Dc to 100 MHz Bandwidth 





3.5 ns Risetime 

6.5 Inch CRT 

CRT Readout 

5.25 Inch Rackmount 





APPLICATIONS 


% Digital Design and Testing 
* Communications 


*% Spectrum Analysis 


The Tektronix 7603 and R7603 Oscilloscopes 
represent the best price/performance ratio avail- 
able in the 100 MHz plug-in oscilloscope market 
today. 


The CRT is large, 8x 10 div (1.22 cm/div), and 
features an internal graticule with variable illumi- 
nation and 15kV accelerating potential. An op- 
tional maximum brightness CRT with a smaller 
8cmx 10cm display and 18kV potential gives 
you greater visual brightness and higher photo- 
graphic. writing speed. See page 230 for writing 
rate specifications. 


250 


Sore aoe a 


— on 


1 





CHARACTERISICS 

VERTICAL SYSTEM 
Channels — Two left-hand plug-in compartments; compatible 
with all 7000 Series plug-ins. Bandwidth determined by main- 
frame and plug-in unit. See Vertical System Specifications 
Chart on page 241. 
Modes of Operation — Left, Alt, Add, Chop, Right. 
Chopped Mode — Rep rate is = 1 MHz. 
Delay Line — Permits viewing leading edge of displayed 
waveform. 


HORIZONTAL SYSTEM 
Channels — One right-hand plug-in compartment; compatible 
with all 7000 Series plug-ins. 
Fastest Calibrated Sweep Rate — 5 ns/div. 
X-Y Mode — The phase shift between vertical and horizontal 
channels is within 2° from dc to 35 kHz. Bandwidth is dc to at 
least 2 MHz. 


CRT AND DISPLAY FEATURES 
Standard — Internal 8 x 10 div (1.22 cm/div) graticule with 
variable illumination. Accelerating potential is 15 kV with 
GH (P31) Phosphor standard. 
Option 01 — No CRT readout. 
Option 04, Maximum Brightness CRT with Reduced Area — 
Internal 8 cm x 10 cm graticule with variable illumination. Accel- 
erating potential is 18 kV with GH (P31) Phosphor standard. 
Option 06, Spectrum Analyzer Graticule. 
Option 13, Maximum Brightness CRT with Reduced Area — 
Internal 8 cm x 10 cm graticule with variable illumination. Accel- 
erating potential is 18 kV with BE (P11) phosphor. 
Optional Phosphors (Specify) — GM/(P7), BE(P11), or 
GM (P7)/SA, (Phosphor/Spectrum Analyzer graticule 
combination.) 
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The R7603 requires only 5.25 inches of rack height in a standard 19 inch rack. It is fan cooled and comes complete with slide-out 


chassis tracks. 


External Z-Axis Input — 2 V p-p for full intensity range from 
dc to 2 MHz; intensity range diminishes to 20% of full range at 
10 MHz. A positive signal blanks the trace. Maximum input 
voltage is 10 V (dc + peak ac) and p-p ac. 

Autofocus — Reduces the need for additional manual focusing 
with changes in intensity after focus control has been adjusted. 


Beam Finder — Limits display within graticule area. 


OUTPUTS/INPUTS 
+Sawtooth — Sawtooth starts 1 V or less from ground (into 
1 MQ). Output R is 950 2. Output voltage is 1 V/div (+ 10%) 
into 1 MQ, 50 mV/div (+ 15%) into 50 2. 
+Gate — Positive pulse of the same duration and coincident 
with sweep. Output R is 950 2. Output voltage is 10 V (+ 10%) 
into 1 MQ, 0.5 V (+ 10%) into 502. Risetime is 20 ns or less 
into 50 2. Source is selectable from Main, Delay, or Auxiliary 
Gate. 
Sig Out — Selected by Trigger Source switch. Output voltage 
is 0.5 V/div into 1 MQ, 25 mV/div into 50 2. Output R is 950 2. 
Bandwidth depends upon vertical plug-in. See Vertical System 
Specifications Chart on page 241. 
External Single-Sweep Reset — Ground closure, rear panel 
BNC provides input to reset sweep. 
Single-Sweep Ready Output — Rear pane! BNC provides 5 V 
for single-sweep ready condition. 


CAMERA POWER OUTPUT 
Three-prong connector to the left of the CRT provides power, 
ground, and remote single-sweep reset access for the 
C-50 Series cameras. 


CALIBRATOR 

Voltage Output — Rectangular waveshape, positive-going 
from ground (dc voltage available when selected by internal 
jumper). Ranges are 40 mV, 0.4 V, 4V into 1 MQ; 20 mv, 
0.2 V, 0.4 V into 50 2. Amplitude accuracy is within 
1% (+15°C to +35°C); within 2% (0°C to +50°C). Rep rate 
is =1 kHz. 
Current Output — 40 mA rectangular waveshape (dc current 
available when selected by internal jumper) with optional cur- 
rent-loop accessory (012-0259-00) connected between 4 V and 
ground pin jacks. 

POWER REQUIREMENTS 
Line Voltage Ranges — 100, 110, 120, 200, 220, and 
240 Vac +10%; internally selectable with quick-change 
jumpers. 
Line Frequency — 50 Hz to 60 Hz (R7603 and 7603). 
Option 05, Line Frequency Change (50 Hz to 400 Hz) — 
Converts the R7603 and 7603 to 50 Hz to 400 Hz operation. 
Maximum Power Consumption — 180 W, 2.0 A at 115 V line, 
60 Hz. Cooling is provided by a fan. 

INCLUDED ACCESSORIES 
For 7603 and R7603: a 20 in two-pin-to-BNC cable 
(175-1178-00); blue CRT filter (337-1700-01); clear CRT filter 
(337-1700-04); instruction manual. The R7603 includes rack- 
mounting hardware. 
Dimensions and Weights — See page 240 
For Recommended Cameras — See page 242. 
For Recommended Plug-ins — See page 240. 
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ORDERING INFORMATION 
(PLUG-INS NOT INCLUDED) 


7603 OSCIIOSCOPE ccccccccccccsssseccesessersess $2,009 
R7603 OSCIIOSCOPE .....cccceesceereeseseeeeeees $3,205 


OPTIONS (7603/R7603) 
Option 01 — Without CRT Readout ............ccccccecseeeeee — $300 
Option 03 — EMC Modification ..........ccceccsseeesesseeseees +$300 


Option 04 — Maximum Brightness 8 cm x 10 cm CRT 
Display with GH (P31) Phosphor Standard. 


P14) CI oiascsicincarntstticrtetinsinmnncnieen +$500 

Option 05 — Line Frequency Change 

CBD Wiz 065 SOD TAD saricissiscnccaccisrccnncssniccsntrspanniernccsteuseeseies +$300 

Option 06 — With Internal Spectrum 

ET SI scicscsaceiiiiniiiaaaialacatiaa +$50 

Option 13 — Maximum Brightness 8 cm x 10 cm CRT 

Display with BE (P11) PhOSpPhor ........ccsscsssesessereeseneeee +$600 
OPTIONS (7603) 

Option 08 — Protective Panel Cover ..........cccscssecseeees +$100 
OPTIONS (R7603) 

Option 20 — IEEE Standard 488 Interface 

COr TW TOR ONY  cacessesccstscmceremnvncensiasaserserinssrervarscsenrscs +$250 

CONVERSION KITS (7603) 

CRT Readout — Order 040-0654-02"! 20.0... ccccccsseeererees $850 

EMC Modification — Order 040-1000-00 ...........cccseereees $290 

Power Supply — To Light Plug-in Pushbuttons. 

Greler: C4G-GOBG D1 sccscoisisnicissaiectinsntntarctessnensecscnemnaiatatacain $60 
X-Y Horizontal Comp — Order 040-0718-00 ...........0000 $410 
CONVERSION KITS (R7603) 

CRT Readout — Order 040-0674-02 ........ccccccecsseeessnsene $850 
EMC Modification — Order 040-0955-00 ........cccccsseseeees $125 

Power Supply — To Light Plug-in Pushbuttons. 

Crier: 046- D606 GN sisisissnisesccsssaismenrancncasmmnannenes $60 
X-Y Horizontal Comp — Order 040-0718-00 ..............0 $410 
PHOSPHOR OPTIONS (7603/R7603) 

Option 76 — GM (P7) PhOSDHO? .......cccccseseecsseeeseeerers +$100 

Option 77 — GM (P7) Phosphor with Internal 
Spectrum AnalyZer Graticule ......ccccccccsessesseseseseeseenes +$100 
Option 78 — BE (P11) PhOSphr ........cccccceecsereresesseees +$100 
INTERNATIONAL POWER CORD AND PLUG OPTIONS 
(7603 and R7603) 


Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 


Option A4 — North American 240 V/15 A, 60 Hz 
en RC EE OR Se RR ERT 


OPTIONAL ACCESSORIES (R7603) 
A field installable kit adds Option 20 to the standard R7603. 
Intended for use with a previously purchased R7603, this kit 
provides parts to connect the 7D20's IEEE Standard 488 Inter- 
face to the R7603 mainframe. 
Orcier 040- 10GS 00 | cicsceiscissssiccciesnsansiunacsionsiciaatantanniaseesin $375 


Five other field installable kits are available, one for each of the 
international power cord and plug options, A1-A5. Contact 
your local Tektronix Field Office for information. 

A1 — Universal Euro. Order 040-1094-00"' 

A2 — UK. Order 040-1095-00"' 

A3 — Australian. Order 040-1096-00"' 

A4 — North American. Order 040-1097-00°*' 

AS — Switzerland. Order 040-1098-00"' 

" Not available for 7603N11S. 
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RUGGEDIZED 


TEK 


7603N11S 


Ruggedized for Extreme Environments 


Meets or Exceeds MIL-O-24311 (EC) 
(AN/USM-218C Specifications) 





Large, Bright Display—6.5 Inch CRT (15 kV) 
5 ns/div Delaying Sweep 
0.5 mV Vertical Sensitivity 





Three-Plug-in Flexibility 

Versatile Trigger-Source Selection 
Pushbutton Switching 

Illuminated No-Parallax Graticule 
Color-Keyed Panels 


Protective Cover with Accessories 
TR RST A Ta a ET Sey kD 


The 7603N11S Ruggedized Oscilloscope System 
meets the rigid environmental and electrical 
specifications required by MIL-O-24311 (EC) and 
appears on U.S. Navy QPL-24311. The system 
consists of a three plug-in mainframe, two single- 
trace amplifiers, a dual time base, and a front- 
panel cover with probes and accessories. 


Although the military spec requires only 50 MHz 
performance, this system actually performs to 
65 MHz. Other better-than-required specs include 
operating altitude, sensitivity at reduced band- 
width with 10X gain, “X" sensitivity in X-Y mode, 
triggering frequency range, delaying and delayed 
sweep speeds, and CRT size. 


The mainframe and plug-ins are compatible with 
the Tektronix 7000 Series product line. The sys- 
tem does not have CRT readout, and it can't be 
used with the digital plug-ins. See page 230 for 
photographic writing speed specifications. 
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OSCILLOSCOPE SYSTEM 





CHARACTERISTICS 


ENVIRONMENTAL 
Temperature — Nonoperating: — 62°C to +75°C. Operating: 
—28°C to +65°C. 
Humidity — 0% to 95% RH over entire temperature range, 
operating or nonoperating. 
Altitude — Nonoperating: Sea level to 15 000 m (50,000 ft). 
Operating: Sea level to 4500 m (15,000 ft). 
Vibration (Operating) — 5 Hz to 15 Hz at 0.060 in +0.012 in 
p-p amplitude, 16 Hz to 25 Hz at 0.040 in + 0.008 in p-p ampii- 
tude, 26 Hz to 33 Hz at 0.020 in + 0.004 in p-p amplitude. 
Shock (Operating) — Nine consecutive 400 pound hammer 
blows without failure from 1, 3, and 5 ft in vertical, horizontal, 
and longitudinal axis as per MIL-S-901 for Grade A, Class 1, 
Type A for lightweight equipment. 
Inclination (Operating) — As per MIL-E-16400. 
Drip Proof (Nonoperating) — As per MIL-STD-198 
Salt Spray (Nonoperating) — As per MIL-E-16400. 


Electromagnetic Interference — As per MIL-STD-462 per- 
formed by MIL-STD-461 for the following tests: 


CE-01 30 Hz to 20 kHz Power lead emission 

CE-03 | 20 kHz to 50 MHz _ | Power lead emission 

CS-01 30 Hz to 50 kHz Power lead, radiation 
susceptibility 

CS-02 50 kHz to 400 MHz Power lead, radiation 
susceptibility 

CS-06 Spike Test Power lead, spike 
susceptibility 

RE-01 30 Hz to 30 kHz Instrument radiation, 
magnetic 

RE-02 14 kHz to 10 GHz Instrument radiation, 
electric 

RS-01 30 Hz to 30 kHz Instrument susceptibility, 
magnetic 

RS-03 14 kHz to 10 GHz Instrument susceptibility, 
electric 
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Reliability — Optimum performance and reliable service are 
provided during continuous or interrupted operation. The MIL- 
0-24311(EC) MTBF requirement of > 600 hours is met as test- 
ed under the following conditions: temperature +40°C +2°C; 
relative humidity 70% +5%; vibration 25Hz at 0.040 in 
+0.008 in p-p amplitude for 10 minutes of each “Power On” 
hour during each day of the 8 hour manned schedule; power 
cycled at 4 hour intervals with power off for 10 minutes each 
4 hour period of the manned test schedule. An MTBF of 
> 2000 hours was achieved during testing. 


VERTICAL SYSTEM 

(INCLUDES TWO 7A15AN11 PLUG-INS) 
Channels — Two left-hand plug-in compartments, with a delay 
line which allows the leading edge of the displayed waveform to 
be viewed. All 7000 Series piug-ins are compatible (except 
those which require CRT readout). 
Display Modes — Left, Alt, Add, Chop, Right. Chopped fre- 
quency is = 1 MHz. Added mode displays signals algebraically 
with a CMRR of 20:1 to 25 MHz. 
Bandwidth/Sensitivity — Dc to 65 MHz from 5 mvV/div to 
10 V/div, accuracy within 2%, variable extends to 25 V/div. 
Maximum sensitivity is 0.5 mV at 10 MHz with 10X gain. 
Ac coupling lower —3 dB point is <2 Hz. Risetime is 5.4 ns 
with <2% aberrations. 


Input R and C — 1 M0 within 2%, <27 pF. 
Maximum Input Voltage — 400 V (dc + peak ac). 
Dc Stability — <1 div/hr drift at 25°C. 


HORIZONTAL SYSTEM 
(INCLUDES ONE 7853AN11 PLUG-IN) 
Channels — One right-hand plug-in compartment. All 7000 
Series plug-ins are compatible (except those which require 
CRT readout). 


Internal Trigger Modes — Left Vert, Vert Mode, Right Vert. 


X-Y Mode — The phase shift between vertical and horizonal 
channels is <2° from dc to 35 kHz. Bandwidth is at least 
2 MHz. Risetime is <175 ns. Using the 7B53AN11 Time Base 
External Amplifier, 10 mV, 100 mV, and 1 V sensitivities 
(+10%) are available. Input R and C for 7B53AN11 is 1 MQ 
within 2%, 20 pF within 2 pF. Any vertical plug-in, such as the 
7A15AN11, may be used in the horizontal compartment, pro- 
viding a greater number of sensitivities for calibrated X-Y 
displays. 

Sweep Display Modes — Main Sweep, Main Sweep Intensi- 
fied by Delayed Sweep, Delayed Sweep. 


MAIN (DELAYING) SWEEP 
Sweep Rate — 0.05 us/div to 5 s/div in 25 steps (1-2-5 se- 
quence). 5 ns/div fastest calibrated sweep rate, obtained with 
X10 magnifier. The uncalibrated variable is continuous between 
steps and to 12.5 s/div. 


Sweep Accuracy — Within 3% from 0.05 us/div to 5 s/div, 
within 5% at 5 ns/div. 

Sweep Modes — Normal, Auto, Single Sweep. 

Delay Time — Multiplier range is 0 to 10 times the Time/Div 
setting. Accuracy is within 1% from 0.5 s/div to 0.5 us/div, 
within 2% from 5 s/div to 1 s/div. Incremental linearity is within 
0.2% of full scale. Jitter is <1 part in 20,000 of 10X time/div 
setting. 

Triggering (Source/Sensitivity) — Internal 0.5 cm to 50 MHz. 
External, 0.25 V to 20 MHz, 0.5 V to 50 MHz. Ext + 10,2.5V 
to 20 MHz, 5 V to 50 MHz. Triggering extends to 100 MHz 
with reduced sensitivity in both Internal and External Modes. 
Input R and C is 1 MQ within 2%, 20 pF within 2 pF. 
Triggering Frequency Range — Ac, 30 Hz to 50 MHz; ac LF 
Rej. 30 KHz to 50 MHz; ac HF Rej. 30 Hz to 50 kHz; dc, dc to 
50 MHz. With external level range, slope is +30 V. 


DELAYED SWEEP 
Triggering (Source/Sensitivity) — Internal 0.3 div to 10 MHz 
increasing to 1.5 div at 50 MHz. External, 0.1 V to 10 MHz 
increasing to 0.5 V at 100 MHz. Input R and C is 1 Mf) within 
2%, 20 pF within 2 pF. 
Triggering Frequency Range — Ac: 30 Hz to 50 MHz. De: 
30 Hz to 50 MHz. 
Sweep Rate — 0.05 us/div to 0.5 s/div in 22 steps (1-2-5 se- 
quence). The delayed sweep runs after delay time or is trigger- 
able after delay time. 
Sweep Accuracy — Within 3% from 50 ms/div to 0.5 us/div, 
within 4% for all other sweep rates except the magnified X10 
sweep rate of 5 ns/div, which is within 6%. 


CRT 
Accelerating Potential — 15 kV. 


Phosphor — GH (P31) is standard. 


Graticule — Internal 8 cm x 10 cm with variable illumination. 
The 6.5 in CRT permits 2 cm of linear overscan in both axes, 
making a total viewing area of = 10 cm x 12 cm. 


CRT Controis — Located on front panel are Focus, Intensity, 
Graticule Illumination, Beam Finder, and Trace Rotation. Astig- 
matism is an internal control. 


External Z-Axis Input (BNC Connector on Rear Panel) — 2 V 
p-p for full intensity range from dc to 2 MHz, intensity range 
diminishes to 20% of full range at 10 MHz. Maximum input 
voltage is 10 V (dB + peak ac). 


OUTPUTS 
Calibrator (BNC Connector on Front Panel) — 1 V within 1%, 
1 kHz squarewave within 20%. 


Horizontal — Main Sweep +5 V, Delayed Sweep +5 V, Main 
Sweep Gate +2 V, Delayed Sweep Gate +2 V, Delayed Trig- 
ger +1 V with pulse width of >50 ns. All amplitudes are mini- 
mum and measured when working into at least 100 k2 and 
15 pF. 


POWER REQUIREMENTS 
input Voltages — 100, 110, 120, 220, and 240 Vac +10% 
internally selectable with quick-change jumpers with 47.5 to 
440 Hz single phase line frequency. Maximum power consump- 
tion is 125 W. 


C281 COVER WITH ACCESSORIES 
The cover provides protection during transport and packages 
the included accessories. 


INCLUDED ACCESSORIES 
(ALL PACKAGED IN COVER) 

Two P6006 Probe packages (010-0127-00); two 8 ft, 50 2 BNC 
cables (012-0366-00); two BNC female to UHF male adaptors 
(103-0015-00); two BNC T connectors (103-0030-00); two 
BNC male to UHF female adaptors (103-0032-00); two BNC 
male to binding post adaptors (103-0033-00). One set of tech- 
nical manuals (not packaged in cover). 
Dimensions and Weights — See page 240. 
For Recommended Cameras — See page 242. 
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ORDERING INFORMATION 

7603N11S Oscilloscope System 

(AN/USM-281C) 7603NMS\ ...........+... $8,040 


System Includes — A 7603N11 Oscilloscope, two each 
7A15AN11 Amplifier Plug-ins, 7B53AN11 Time Base, and 
C281 Cover with Accessories. 


To Order Separately: 

7603N11 Oscilloscope"! 

(OS-245(P)/U) 

CPG TOOT 1 ccccceccistsccvastcccstcerveresces GaiOeO 
7A15AN11 Amplifier 

Plug-in (AM-6565/U) 

Order TATSANM  sensisivinsaicncnmnnnnts SOOO 
7B53AN11 Time Base 

Plug-in (TD-1085/U) 

Order TBS3ANM. ...ccccccsccccsscccccccccsseseees $2,025 
C281 Cover W/Accessories 

Order 016-0553-00 .ccccccccccsccccccccccccecccssnee G$S2O 


*! CRT readout not available. 
ae Ue a ee ee eee ee 
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7844/R7844 


400 MHz Bandwidth 
900 ps Risetime 





Dual Beam 

Full Vertical Crossover Switching 

8 cm x 10 cm Display 

CRT Readout 

1 ns/div Maximum Calibrated Sweep 





APPLICATIONS 


* Radar/Lidar 
% Destructive Testing 


# SCR Switching 


The 7844 and 7 inch rackmount R7844 are wide 
bandwidth, dual-beam oscilloscopes designed 
primarily for fast, single-shot events. Unique fea- 
tures such as pulsed graticule and pulsed CRT 
readout allow you to photograph vertical and 
horizontal scale factors, test date, test number, 
and other pertinent data before or after an event. 
Vertical signal crossover switching permits you to 
view a single event from a single probe at two 
Sweep speeds. See page 230 for photographic 
writing speed specifications. 


CHARACTERISTICS 
VERTICAL SYSTEM 
Channels — Two left-hand plug-in compartments; compatible 
with all 7000 Series plug-ins. Bandwidth determined by main- 
frame and plug-in unit. 
Display Logic 








Vertical Compartment 
Controlling Beam 


Vertical Crossover — Permits viewing the same signal on two 
time bases. 

Vertical Trace Separation — Beam 1 can be positioned 
+4cm with respect to Beam 2. 

Delay Line — Permits viewing leading edge of displayed wave- 
form when using 7B80 and 7B90 Series time bases; not com- 
patible with 7B50 Series. 


HORIZONTAL SYSTEM 
Channels — Two right-hand plug-in compartments; compati- 
ble with time bases of the 7B80 and 7B90 Series. 7000 Series 
vertical amplifiers and specialized plug-ins may also be used. 
7B53AN11 requires modification for use in the 7844. 
Fastest Calibrated Sweep Rate — 1 ns/div. 
X-Y Mode — Phase shift is within 2° from dc to 50 kHz. 
Bandwidth — Dc to at least 1 MHz. 
Horizontal Separation — Beam 1 can be positioned at least 
0.25 cm to the right and at least 0.25 cm to the left of Beam 2 
with a total 2 cm range. 
Display Logic 











A Horizontal A Horizontal 
A Horizontal B Horizontal 
B Horizontal A Horizontal 


B Horizontal B Horizontal 
CRT AND DISPLAY FEATURES 

CRT — Dual beam, full overlap. 8 cm x 10 cm graticule with 

variable illumination. CRT readout intensity is adjustable with 

front-panel control. Accelerating potential is 24 kV with 

GH (P31) Phosphor standard. 

Option 78 — BE (P11) Phosphor. 

Autofocus — Reduces the need for additional manual focusing 

with changes in intensity after focus control has been set. 


254 


—— —— 


7eaa 
DUAL-BEAM OSCILLOSCOPE 


Stam | wre 


E286 Hen ean, a ea = 
fasta Cavmmaren em een 





Beam Finder (Beam 1 and Beam 2, Independent Controls) 
— Limits display within graticule area and intensifies beam. 
External Z-Axis Input (Beam 1 and Beam 2) — 2 V p-p for 
full intensity range. A positive signal blanks the trace. Maxi- 
mum input voltage is 15V (dc + peak ac), p-p ac and 
dc coupled. 

Typical Photographic Writing Speed (Using Polaroid 
Type 612 20,000 ASA Film without Film Fogging) — In typi- 
cal camera applications, GH (P31) Phosphor standard has 
about one-half the writing speed of BE (P11) Phosphor. Writing 
speed can be increased by using controlled film fogging with a 
writing speed enhancer. 

The photographic writing speed enhancer, Option 22, provides 
a preset automatic method of film fogging for the 7844. Op- 
tion 22 is recommended for writing speed enhancement when a 
camera with a writing speed enhancer is not available. 

Pulsed Readout and Graticule Illumination — Provides a 
means of pulsing the graticule lights and CRT readout at a 
preset level, coincident with a single-shot event in one expo- 
sure. The graticule lights and CRT readout can be pulsed by 
the event, an external ground closure, or front-panel 
pushbutton. 


CALIBRATOR 
Calibrator — Rectangular positive-going waveform from 
ground, 1 kHz (+0.25%). 
Voltage Ranges — 4 mV, 40 mV, 0.4V, 4V(+1%) into an 
open circuit; 0.4 mV, 4 mV, 40 mV, 0.4 V (+ 1%) into 50 2. 
Current Output — 40 mA (+ 1%) rectangular waveshape, front 
panel current loop 7844, optional current loop adaptor 
(012-0341-00) required for R7844. 


OUTPUTS/INPUTS 

A and B + Sawtooth — Sawtooth starts 1 V or less from 
ground (into 1 MQ). Output voltage is 50 mV/div (+ 15%) into 
50 Q, 1 V/div (+ 10%) into 1 MQ. Output R is ~950 2. 

A and B + Gate — Positive-going rectangular waveform de- 
rived from Main or Delayed Gate. Output voltage 0.5 V (+ 10%) 
into 50 2. 10 V (+ 10%) into 1 MQ. Risetime is 5 ns or less into 
50 2. Output R is ~950 2. 
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Single-Sweep Ready Output — +5 V, rear pane! BNC out- 
put, for single-sweep ready indication. 
External Single-Sweep Reset — Ground closure, rear panel 
BNC, provides input to reset sweeps. 
Camera Power — Three-prong connector to the left of the 
CRT provides power, ground, and remote single-sweep reset 
access for C-50 Series cameras. 
Probe Power — Two connectors provide correct operating 
voltages for two active probes. 
POWER REQUIREMENTS 

Line Voltage Ranges — Selectable 115 V nominal (90 V to 
132 V), 230 V nominal (180 V to 264 V). 
Line Frequency — 48 Hz to 440 Hz. 
Maximum Power Consumption — 235 W, 2.9A at 60 Hz 
115 V line. 

INCLUDED ACCESSORIES (R7844) 
Rackmount hardware kit and slide guide (351-0314-01); 
instruction manual. 
Dimensions and Weights — See page 240. 
For Recommended Cameras — See page 242. 
For Recommended Plug-ins — See pages 240. 
Se SS ee a 


ORDERING INFORMATION 
PLUG-INS NOT INCLUDED) 


7844 OSCIIOSCOPE .....ccccccccceceeeeeeeeeeee $13,435 
R7844 OscillOSCOpe ...........sscceeeeeeeeeees $13,845 


Option 03 — EMC Modification ........cccssssssssessersessees +$300 
Option 22 — Writing Speed Enhancer .........cessssserees +$400 
Option 78 — BE (P11) Phosphor ..........cccceceeeeeeeeeeneeee +$100 


INTERNATIONAL POWER CORDS AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
(et a 
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7000 SERIES 
CRT STORAGE MAINFRAMES 


Storage mainframes in the 7000 Series offer Bistable ...........cccscseee Long View Time CO NTE NTS 
a full selection of stored writing speeds: 


from ~0.03 cm/us for mechanical, spec- Variable . 

trum analysis, or TDR applications, to Persistence ~aaamcaneiadigi High Contrast Nonstorage Mainframes ........-ccccos-sessesssseee 243 
2500 cm/us for capturing fast single events Displays 

such as high speed digital logic. A selection FAST Bistable ... Captures Fast Single 
: pci modes offers the following or Multiple Events PIUG*INS ooo. cccccos. ecanmsanndttstabiunenetissetiaactic ae 
eatures: 


CRT Storage Mainframes .............ccceeree 255 


FAST Variable High Performance Digitizing Mainframes. ...... 336 


Persistence ........... Provides Maximum 
Stored Writing Rate 


















7613 7623A 7834 
Variable FAST FAST 
Persistence Multimode Multimode Multimode 

















STEP RISE TIME 
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FAST 


TEK 


7834 


2500 cm/us Stored Writing Speed 





Stores Single-Shot Risetimes as 
Fast as 1.4 ns 


Dc to 400 MHz Bandwidth 
Multimode Storage 


Long View Time 


APPLICATIONS 


% Laser Fusion 
% Digital Design 


*% Radar/Lidar 


The 7834 Storage Oscilloscope has a stored writ- 
ing speed of 2500 cm/us, enabling storage of 
single-shot risetimes to 1.4 ns, 3.6 cm high, at 
eight-divisions amplitude, reduced-scan mode. 
The 7834's mainframe bandwidth is 400 MHz. 
The system bandwidth may vary from 160 MHz 
to 400 MHz depending on the plug-in selected. 


This instrument has four storage modes: 
Bistable, Variable Persistence, Fast Bistable and 
Fast Variable Persistence. 


Bistable provides stored displays with long 
(30 minute) view time. 


Variable Persistence gives high contrast displays 
of both single-shot and repetitive phenomena. 
When viewing changing waveshapes, variable 
persistence provides continuous bright displays 
of new information as old information fades from 
the CRT. 


Fast Bistable increases bistable writing rates to 
350 cm/us (reduced scan). 


Fast Variable Persistence provides the maximum 
stored writing rate of 2500 cm/us (reduced 
scan). View time is at least 30 seconds. 


The four-compartment flexibility means that more 
than one measurement can be performed at the 
same time without switching plug-ins. The 7834 
also offers auto-erase for automatic display 
updating...a save control for 30 times longer 
viewing...gated readout which prevents the 
blooming that tends to occur between sweeps 
with nongated readout...and an adjustable 
multitrace delay for varying the viewing time prior 
to the next sweep in the Fast transfer mode. 


The multimode storage unit is designed for sin- 
gle shot, low-rep-rate or fast pulse analysis. 
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CHARACTERISTICS 

VERTICAL SYSTEM 
Channels — Two left-hand plug-in compartments; compatible 
with all 7000 Series plug-ins. 
Modes of Operation — Left, Alt, Add, Chop, Right. 
Mainframe Bandwidth — 400 MHz with 7A29 Amplifier plug- 
in. 
Mainframe Step Response — 900 ps or less with 7A29 Am- 
plifier plug-in 
Chopped Mode — Rep rate is =1 MHz. 
Delay Line — Permits viewing leading edge of displayed wave- 
form (not recommended for use with 7B50 Series time bases). 


Trace Separation Range — In dual-sweep modes, B trace 
can be positioned four divisions above or below the A trace. 


HORIZONTAL SYSTEM 
input — Two right-hand plug-in compartments; compatible 
with all 7000 Series plug-ins. 7000 Series vertical amplifiers 
and specialized plug-ins may also be used. 
Modes of Operation — A, Alt, Chop, B. 
Fastest Calibrated Sweep Rate — 1 ns/div. 
Chopped Mode — Rep rate is = 200 kHz. 
X-Y Mode — Phase shift between vertical and horizontal chan- 
nels is within 2° from dc to 35 kHz without phase correction (dc 


to 1 MHz with phase correction, B horizontal only, Option 02). 
Bandwidth is dc to at least 1 MHz. 
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CRT AND DISPLAY FEATURES 
Graticule — Internal variable illuminated graticule. 8 x 10 div 
(0.9 cr/div) gratule in full scan and 8 x 10 div (0.45 cm/div) in 
reduced scan. 
Option 01 — Deletes CRT readout and probe power. 


Accelerating Potential — ~10 kV full scan mode, and 12 kV 
in reduced scan mode. 

Phosphor — GH (P31) is standard. 

CRT Display Modes — Nonstore, Bistable, Variable Persis- 
tence, Fast Bistable and Fast Variable Persistence (full and 
reduced scan). 

Persistence — (Variable Persistence mode only) controls rate 
of continuous erasure of the variable persistence and fast vari- 
able persistence stored displays. 

-10s. 
Multitrace Delay — Adjusts the transfer cycle time in the Fast 
transfer modes. Continuously variable from <15s to >4s. 


Save — Prevents display from being accidentally erased, and 
provides up to 30 times longer viewing times in all modes. 


Auto Erase — Continuously variable from <1 s to 


External Z-Axis Input — 2 V p-p for full intensity range from 
dc to 1 MHz. Positive signal blanks the trace. Maximum input 
voltage is 15 V (dc plus peak ac). 

Auto-Focus — Maintains CRT focus following changes in dis- 
play intensity after focus control has been initially set. 


Beam Finder — Limits display within graticule. 


TEK 


STORAGE WRITING SPEED 
FULL SCAN (Center 6 x 8 div at 0.9 cm/div) 











Fast 
Display | Variable 
Persistence 









Fast 


Bistable Persistence |Bistable 


0.03 cm/us 
(.03 div/us) 


45 cm/us 
(50 div/us) 


0.09 cm/us 


(0.2 div/us) 





*! View times are at full stored display intensity. They may be 
increased more than 30 times by using reduced intensity in 
the Save display mode. 


*2 Save intensity at minimum. 


Fast Variable Persistence Writing Speed 


Sweep Peak-to-Peak 
Speed Sinewave 


7.1 div 
250 MHz 


8 div 

221 MHz 
3.2 div 
30 MHz 


OUTPUTS/INPUTS 
+Sawtooth — Positive going with baseline at 0 V +1 V into 
1 MQ. Voltage is 1 V/div (+ 10%) into 1 MQ, 50 mV/div ( + 15%) 
into 50 9. Output R is ~950 2. 


+Gate — Positive pulse of the same duration and coincident 
with sweep. Output voitage is 10 V (+ 10%) into 1 MQ, 0.5 V 
(+10%) into 502. Output R is ~950 2. Source is selectable 
from A Gate, B Gate or A Delayed Gate. 


Vertical Signal Out — Selected by A Trigger Source switch. 
Output voltage is 0.5 V into 1 MQ, 25 mV into 50 2. Output R is 
~950 2. Bandwidth depends upon vertical plug-in. 

Remote Single Sweep Reset, Remote Save and Remote 


Erase — Rear panel BNC connector inputs, ground closure 
activated. 







Reduced Scan 
5,500 div/us 
(0.45 cm/div) 











>1 ns/div 148 









Full Scan 
300 div/us 
(0.9 cm/div) 







> 10 ns/div 





Readout is stored with the waveform on several CRT storage 
scopes including the 7613, 7623A, 7633 and 7834 (shown). 
Multimode storage is available on the 7623A, 7633, and 7834. 


Remote Fast Transfer Gate — TTL compatible. Low to high 
transition enables high speed target to receive information to 
be stored; high to low transition initiates transfer from high 
speed target to storage target 

Camera Power Output — Three-prong connector to the left of 
the CRT provides power, ground, and remote single-sweep re- 
set access for the C-50 Series cameras. 

Probe Power — Two rear-panel connectors provide operating 
voltages for two active probes such as P6201. 


CALIBRATOR 


Voltage Output — Squarewave, positive-going from ground. 
Ranges are 40 mV, 0.4 V, and 4 V into 100 k2; 4 mV, 40 mV, 
and 0.4 V into 50 2. Amplitude accuracy is within 1%; rep rate 
is 1 kHz within 0.25%. 


Current Output — 40 mA available through Calibrator output 
with optional BNC to current loop adaptor. 


Dimensions and Weight — See page 240 
POWER REQUIREMENTS 


Line Voltage Ranges — 90 V to 132 V ac and 180 V to 250 V 
ac. 


Line Frequency — 48 Hz to 440 Hz. 
Maximum Power Consumption — 215 W. 
INCLUDED ACCESSORIES 


installed gray CRT filter (378-0625-02); green CRT filter 
(378-0625-08); power cord (161-0066-00); instruction manual. 


For Recommended Cameras — See page 242. 
For Recommended Piug-ins — See page 240. 
For Recommended Probes — See page 240. 


7000 
SERIES 


ORDERING INFORMATION 
(PLUG-INS NOT INCLUDED) 


7834 Storage Oscilloscope .......... wee $12,415 
OPTIONS 

Option 01 — Without CRT Readout and Probe 

POW, sicccsnsiiscatscccsscicticusasncsvcnsaceanaiccsstncsesaelatiniannananatitis — $300 
Option 02 — X-Y Mode Phase Correction ..........0+0+ +$250 
Option 03 — EMC Modification ..........cccccccscsseeseeeeeeeees +$300 
Cradie Mount Adaptor — For Rackmounting. 

Order O4D GGG... scccossssvimsarssssensoststessvevsasintensensennseesinnins $445 

CONVERSION KITS 

CRT Readout — Order 040-0811-03 ......ccccccccsecceneeeeeees $480 
EMC Modification — Order 040-0880-00 ...........ccccseeees $625 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 


Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 


Option A4 — North American 240 V/15 A, 60 Hz 
(ee = ee ee ee eee 


STEP RISETIME (ns) 


AMPLITUDE (CM) 





SINEWAVE FREQUENCY (MHz) 


Graph showing the stored writing speed needed to display a given sinewave or step risetime at a given amplitude. 
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MULTIMODE 


EK 


7633/R7633 & 7623A/R7623A 


1000 cm/us Stored Writing Speed 
(7633/R7633) 


135 cm/us Stored Writing Speed 
(7623A/R7623A) 





Long View Time 





Multimode Storage 
Dc to 100 MHz Bandwidth 


APPLICATIONS (7633/R7633) 


*% Digital Design 
* Destructive Test 


* Communications 


APPLICATIONS (7623A/R7623A) 


*% Ultrasonics 
* Power Supply Design 


% Component Testing 


The Tektronix 7633 Storage Oscilloscope pro- 
vides 2200 div/us (1000 cm/us) stored writing 
speed and 100 MHz bandwidth. The instrument 
has three display modes—store, nonstore, and 
save—and four storage modes—bistable, vari- 
able persistence, fast bistable, and fast variable 
persistence. The maximum writing speed of 
1000 cm/us (using the center 8x 10 reduced 
scan divisions, 0.45 cm/div) is achieved in re- 
duced scan mode. 


This multimode storage instrument allows for re- 
tention and viewing for fast-rise, low-repetition- 
rate, single-shot, or slow-moving waveforms. 


The R7633 and R7623A require only 5.25 inches 
of rack height in a standard 19 inch rack. They 
are fan cooled and come complete with slide-out 
chassis tracks. 


Characteristics are common to the 7633/R7633 
and the 7623A/R7623A unless noted. 


The Tektronix 7623A and R7623A Storage Oscil- 
loscope have all the features and performance 
of the 7633/R7633 except the reduced scan 
mode. 
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CHARACTERISTICS 
VERTICAL SYSTEM 
Channels — Two left-hand plug-in compartments; compatible 
with all 7000 Series plug-ins. Bandwidth determined by main- 
frame and plug-in unit. 
Modes of Operation — Left, Alt, Add, Chop, Right. 
Chopped Mode — Rep rate is =1 MHz. 


Delay Line — Permits viewing leading edge of displayed 
waveform. 


HORIZONTAL SYSTEM 
Channel — One right-hand plug-in compartment; compatible 
with all 7000 Series plug-ins. 
Fastest Calibrated Sweep Rate — 5 ns/div. 
X-Y¥ Mode — The phase shift between vertical and horizontal 
channels is <2° from dc to 35 kHz. Bandwidth is dc to at least 
2 MHz. 


CRT AND DISPLAY FEATURES 
CRT — Internal 8 x 10 div (0.9 cm/div) and 8 x 10 div 
(0.45 cm/div) graticule with variable illumination. 
Phosphor — GH (P31) is standard. 
Option 01 — No CRT readout. 


Accelerating Potential — ~8.5 kV in normal mode, 10 kV in 
reduced scan mode. 


Storage Display Modes — Nonstore, fast variable persis- 
tence, fast bistable, variable persistence, bistable. Full or re- 
duced scan may be selected on the 7633 in all display modes. 
Select normal scan to view the entire CRT; select reduced 
scan for the fastest writing rate. 


pl rtessery 


7a 
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Persistence — Variable. When set to maximum, provides the 
longest retention of high contrast stored displays, without the 
characteristic fading of variable persistence. 

Autoerase — Variable up to 10 seconds. 

Save — Prevents erasing and storing additional displays; also 
extends view time in variable persistence mode. 

External Z-Axis Input — 2 V p-p for useful intensity range 
from dc to 2 MHz; intensity range diminishes to 20% of full 
range at 10 MHz. A positive signal blanks the trace. Maximum 
input voltage is 10 V (dc + peak ac) and p-p ac. 

Autofocus — Reduces the need for calibrated manual focus- 
ing with changes in intensity after focus control has been set. 


Beam Finder — Limits display within graticule area. 
FAST VARIABLE PERSISTENCE WRITING SPEED 








Peak-to-Peak 
Sinewave 


Sweep 
Speed 


Step 
Response 


7.7 div 
3.5 ns 













Reduced Scan*' 
2200 div/us 
(0.45 cm/div) 


>5 ns/div 








Full Scan*? 
150 div/us 20 ns 
(0.9 cm/div) > 50 ns/div 5 div 


*! Applies to 7633/R7633 only. 
*2 Applies to 7633/R7633 and 7623A/R7623A. 
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STORAGE WRITING SPEED 
FULL SCAN (7633/R7633 and 7623A/R7623A) 






Display | Variable 
Persistence | Bistabie 





Persistence | Bistable 










Stored 
Writing 





*! These times are at full stored display intensity. They may be 
increased more than 30 times by using reduced intensity in 
the Save display mode. 





76234 OSCILLOSCOPE 
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OUTPUTS/ INPUTS 
+ Sawtooth — Sawtooth starts 1 V or less from ground (into 
1 MQ). Output voltage is 50 mV/div (+ 15%) into 50 2, 1 V/div 
(+ 10%) Into 1 MQ. Output R is 950 2 within 2%. 


+ Gate — Positive pulse of the same duration and coincident 
with sweep. Output voltage is 0.5 V (+ 10%) into 502, 10 V 
(+ 10%,) into 1 MQ. Risetime is 20 ns or less into 502, out- 
put R is 950 2 within 2%. Source is selectable from main, de- 
lay, Or auxiliary gate. 


Vertical Signal Out — Selected by Trigger Source switch. 
Output voltage is 25 mV/div into 500, 0.5 V/div into 1 Mf. 
Bandwidth depends on vertical plug-in. Output R is 950 22 with- 
in 2%. 

External Single-Sweep Reset — Ground closure; rear panel 
BNC provides input to reset sweep. 


Remote Erase — Ground closure; rear panel BNC provides 
input to erase stored trace. 


CAMERA POWER OUTPUT 
Three-prong connector to the left of the CRT provides power, 
ground and remote single-sweep reset access for the C-50 
Series cameras. 


CALIBRATOR 

Voltage Output — Rectangular waveshape, positive-going 
from ground (dc voltage available when selected by internal 
jumper). Ranges are 40 mV, 0.4V, 4V into 1MQ; 20mvV, 
0.2 V, 0.4 V into 50 2. Amplitude accuracy is within 1% (15°C 
to 35°C); within 2% (0°C to 50°C). Rep rate is =1 kHz. 
Current Output — 40 mA dc or 40 mA rectangular waveshape 
with optional current-oop accessory (012-0259-00) connected 
between 4 V and ground pin jacks. 


STEP RISETIME (ns) 


AMPLITUDE (CM) 





SINEWAVE FREQUENCY (MHz) 
Graph showing the stored writing speed needed to display a 
given sinewave or step risetime at a given amplitude. 


POWER REQUIREMENTS 
Line Voltage Ranges — 100, 110, 120, 200, 220, and 240 V 
ac + 10%; internally selectable with quick change jumpers. 
Line Frequency — 50 Hz to 60 Hz. 
Option 05, Line Frequency Change (50 Hz to 400 Hz) — 
Converts the 7633, R7633, 7623A and R7623A to 50 Hz to 
400 Hz operation. 
Maximum Power Consumption — 180 W, 2.0 A at 115 V line, 
60 Hz. Fan cooling is provided for all models. 


INCLUDED ACCESSORIES 
20 in two-pin-to-BNC cable (175-1178-00); green CRT filter 
(378-0625-08); instruction manuals. The R7633 and R7623A 
include rackmounting hardware. 
Weights and Dimensions — See page 240. 
For Recommended Cameras — See page 242. 
For Recommended Plug-ins — See page 240. 
For Recommended Probes — See page 240. 
Set =) S6o sees ee 
ORDERING INFORMATION 
PLUG-INS NOT INCLUDED) 
7633 Storage OSCillOSCOPE .........ee0000 $8,235 


R7633 Storage Oscilloscope ............... $8,655 
7623A Storage Oscilloscope .............. $6,310 
R7623A Storage Oscilloscope ............ $6,725 


OPTIONS 
Option 01 — Without CRT Readout .........ccccsessseeseees 


Option 03 — EMC Modification ......cccccccssecseserseccensnsees 


Option 05 — Line Frequency Change 
(BO FEz te: SOG HZ) | sirtecccccancctisesnsinaneacccssiniesrenasaes 


CONVERSION KITS 
CRT Readout 
Order 040-0748-01 — For Cabinet Models ...........csss000+ 
Order 040-0759-01 — For Rackmount Models 


EMC Modification 
Order 040-0663-01 — For Cabinet Models ...........:++s0 
Order 040-0678-01 — For Rackmount Models 
Power Supply — To Light Plug-in Pushbuttons. 
CREE DADE BE AT secnnscerieniorcsnssinentincncomnsnsecsinnmsecemmmensennns 
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TEK 


7613/R7613 


4.5 cm/us Stored Writing Speed 





Long View Time 

Variable Persistence Storage 
Dc to 100 MHz Bandwidth 
5.25 Inch Rackmount Height 
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VARIABLE PERSISTENCE 
STORAGE OSCILLOSCOPES 


7613 OSCILLOSCOPE 
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DUAL TIME gases 


APPLICATIONS 


*% Audio 
% Mechanical Transducers 


% Spectrum Analysis 


The Tektronix 7613 Storage Oscilloscope offers 
variable persistence operation with a stored writ- 
ing speed of 5div/us or nonstorage operation. 
Stored traces may be viewed up to 60 minutes 
on a display area of 8 x 10 div (0.9 cm/div). 


CHARACTERISTICS 

VERTICAL SYSTEM 
Channels — Two left-hand piug-in compartments; compatible 
with all 7000 Series plug-ins. Bandwidth determined by main- 
frame and plug-in unit. See Vertical System Specifications 
Chart on page 241. 
Modes of Operation — Left, Alt, Add, Chop, Right. 
Chopped Mode — Rep rate is = 1 MHz. 
Delay Line — Permits viewing leading edge of displayed 
waveform. 


HORIZONTAL SYSTEM 
Channel — One right-hand plug-in compartment; compatible 
with all 7000 Series plug-ins. 
Fastest Calibrated Sweep Rate — 5 ns/div. 
X-Y¥ Mode — The phase shift between vertical and horizontal 
channels is within 2° from dc to 35 kHz. Bandwidth is dec to at 
least 2 MHz. 


CRT AND DISPLAY FEATURES 
Variable Persistence Storage CRT — Internal 8 x 10 div 
(0.9 cm/div) graticule with variable illumination. 


Phosphor — GH (P31) is standard. 
Option 01 — No CRT readout 
Accelerating Potential — 8.5 kV. 


Nonstore Mode — For displaying waveforms in the conven- 
tional (nonstorage) mode. 


Store Mode — For displaying waveforms using the variable 
persistence storage feature. 


Maximum Stored Writing Speed — > 4.5 cm/us. 


View Time — The view time is the amount of time the stored 
signal can be viewed before it fades away. 


At the maximum writing speed the view time is 15s or 
0.25 minutes with the stored intensity control fully cw. Adjust- 
ing the stored intensity ccw will reduce the stored writing 
speed, but view time can be increased up to 5 minutes (see the 
chart below). 


STORAGE VIEW TIME 
Minutes 





STORED WRITING SPEED 
(div/us at Maximum Persistence) 


Erase Time — 0.5s or less. 


Persistence — The persistence control also varies the view 
time. The persistence can be adjusted from almost instanta- 
neous disappearance (fade away), to off, which provides the 
view time selected by the stored intensity control. 

Save — Prevents erasure of the stored display and activates 
the save time control. 


Save Time Control — Allows an extension of the view time 
(see Storage View Time Chart above). 


External Z-Axis Input — 2 V p-p for full intensity range from 
dc to 2 MHz; intensity range diminishes to 20% of full range at 
10 MHz. A positive signal blanks the trace. Maximum input 
voltage is 10 V (dc + peak ac) and p-p ac. 


Autofocus — Reduces the need for additional manual focusing 
with changes in intensity after focus control has been set. 


Beam Finder — Limits display within graticule area. 


TEK 


STEP RISETIME (ns) 
2.5 1.25 500 250 125 


AMPLITUDE (CM) 





0.1 0.2 0.5 1 2 


SINEWAVE FREQUENCY IN MHz 


Graph showing the stored writing speed needed for a given 
sinewave or step risetime at a given amplitude. 


OUTPUTS/INPUTS 
+ Sawtooth — Sawtooth starts 1 V or less from ground (into 
1 MQ). Output voltage is 50 mV/div (+ 15%) into 50 2, 1 V/div 
(+ 10%) into 1 Mf. Output R is 950 2 within 2%. 


+Gate — Positive pulse of the same duration and coincident 
with sweep. Output voltage is 0.5 V (+ 10%) into 509, 10 V 
(+ 10%) into 1 MQ. Risetime is 20 ns or less into 502; out- 
put R is 9502 within 2%. Source is selectable from main, 
delay, or auxiliary gate. 

Sig Out — Selected by Trigger Source switch. Output voltage 
is 25 mV/div into 50 2, 0.5 V/div into 1 MQ. Bandwidth depends 
upon vertical plug-in. Output Ris 950 2 within 2%. 

External Single-Sweep Reset — Ground closure; rear pane! 
BNC provides input to reset sweep. 

Remote Erase — Ground closure; rear pane! BNC provides 
input to erase stored trace. 


CAMERA POWER OUTPUT 
Three-prong connector to the left of the CRT provides power, 
ground, and remote single-sweep reset access for the C-50 
Series cameras. 


CALIBRATOR 

Voltage Output — Rectangular waveshape, positive-going 
from ground. (Dc voltage available when selected by internal 
jumper.) Ranges are 40 mV, 0.4V, 4V into 1MQ; 20 mV, 
0.2 V, 0.4 V into 50 2. Amplitude accuracy is within 1% (15°C 
to 35°C); within 2% (0°C to 50°C). Rep rate is =1 kHz. 
Current Output — 40 mA dc or 40 mA rectangular waveshape 
with optional current-loop accessory (012-0259-00) connected 
between 4 V and ground pin jacks. 


POWER REQUIREMENTS 
Line Voltage Ranges — 100, 110, 120, 200, 220, and 240 V 
ac + 10%; internally selectable with quick change jumpers. 
Line Frequency — 50 Hz to 60 Hz. 


Option 05, Line Frequency Change (50 Hz to 400 Hz) — 
Converts the 7613 and R7613 to 50 Hz to 400 Hz operation. 
Maximum Power Consumption — 180 W, 2.0 A at 115 V line, 
60 Hz. Fan cooling is provided for both models. 


INCLUDED ACCESSORIES (FOR 7613 AND R7613) 
20 inch two-pin-to-BNC cable (175-1178-00); gray CRT filter 
(378-0625-02); instruction manual. The R7613 includes rack- 
mounting hardware. 


Dimensions and Weight — See page 240. 

For Recommended Cameras — See page 242. 
For Recommended Plug-ins — See page 240. 
For Recommended Probes — See page 240. 


7000 
SERIES 





ORDERING INFORMATION 
(PLUG-INS NOT INCLUDED) 
7613 Storage Oscilloscope .........0. $5,330 


R7613 Storage Oscilloscope ............... $5,750 


OPTIONS (7613) 
Option 01 — Without CRT Readout ..........ccceeeeeeees — $300 
Option 03 — EMC Modification .........ccccesecceseesnenseees +$300 
Option 05 — Line Frequency Change 
Ce PE 8 ABO RD ccsscscracsnsexcencsssenensrsusncscascaasasapmnenseceas +$300 
Option 06 — Special internal Graticule 
(GSCI AURIOND : visicccccisstescsniccanacciacintenenmanmnmaiiiie +$50 
Option 08 — Protective Panel Cover .......ccccccccsseesseeees +$100 
OPTIONS (R7613) 
Option 01 — Without CRT Readout .........cccccsreesenees — $300 
Option 03 — EMC Modification ...........ccccccccseseesrsesnnes +$300 
Option 05 — Line Frequency Change 
ER Sik Ee PT -cciccosiccaciensceainescnsaininiaiunaindiapiciinaaabisiaaaniniens +$300 
Option 06 — Special Internal Graticule 
(SOC UIT ANGIE) cccscisscsrencensssensccrssersccescnsssersscnseseinenss +$50 
CONVERSION KITS (7613) 
CRT Readout — Order 040-0656-02 ........cccsscrerceeseseres $850 
EMC Modification — Order 040-0663-01 .........cscsceeees $525 
X-Y Horizontal Comp — Order 040-0718-00 .........000 $410 
Power Supply — To Light Plug-in Pushbuttons. 
CCG CED DOAN seisissscicncctasnessiniecsenteinacsscnacsascsssesasesniais $60 
CONVERSION KITS (R7613) 
CRT Readout — Order 040-0676-02 .........ccccsssereeeseeeees $850 
EMC Modification — Order 040-0678-01 .........ccceceneees $285 
Power Supply — To Light Plug-in Pushbuttons. 
Greer GAD BORG GT casssscsissssectesscscevenssscnssnsntanierseeetesivincsions $60 


INTERNATIONAL POWER CORDS AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 


Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 


Option A5 — Switzerland 220 V/10 A, 50 Hz 
a ts ae 6 Se ears ae SE Re 
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7000 SERIES 
PLUG-INS 


CONTENTS 





PIG: srcncsscercecnsurisnunsurcrsicencuananenveeanvenzven . 263 

Dc to 1 GHz Amplifiers Aitimmvann 2OE 

FET Probe Amplifier ... | ins 200 

Curve Tracer ............0...... avemecnven eee 

Differential Amplifiers .0.........0.....ccceee. 266 

Readout Unit . siueuepeaiaineennetemianaumsinciy Mane 

Logic Triggered Vertical 

PING! scciicscsissssrs tases tis teieiaiatcton Tae 

Programmable and Digital 

Pretrigger Time Base ........... isiniatecniieton: Gee 

Dual Time Bases ............. scnininemasmacesansicnicies ETE 

Delayed and ADelaying 

TUNG CERO sscicrennnistancaniiweonnercunwcen 272 

OS TU ROW scsisesencerennssrecmmncteneassinn 273 

Digital Delay ........000..... mninnancneuinen: are 

Universal Counter/Timer .............00..000000002. 275 hea 
PID CONVGTIOE aisisissiscscossrscinactcvierssiseussssererersen CTO 2 : 
Digital Multimeter . 7 sautveisisnevecs GES -* . | tat 
45 ps TDR or General Purpose - | he :t a} 
Sampler ... 279 te | 
Sampling Units to 14 GHz . vctesevtstveseeeeeee 280 ‘\(@) - % Se 
1 GHz Dual Trace, Delayed = basal 
Sweep Sampler ... — 281 

Sampling Heads to 14 GHz ......................... 282 

Trigger Recognizer Heads .......... ne LOO | 

Pulse Generator Heads .............cc0.cceceeseeeenee 283 For the 7000 Series you can select from over 

Trigger Countdown Head o.oo... cece 283 ~— ‘forty different plug-ins. For example, the 


new 7A42 Logic Triggered Vertical Amplifi- 
er, digital multimeters, counters and A-D 
converters. With this plug-in selection you. 
can solve problems in many applications in- 
cluding spectrum analysis, curve tracing, 
logic analysis, and sampling. This variety 
lets you tailor your instrument to meet your 
immediate need. And to expand its capabili- 
ties later as your needs change. 





Tektronix offers service training classes on various 7000 
Series plug-ins. For further training information, contact 
your local Sales/Service Office or request a copy of the 
Customer Service Training Catalog on the return card in the 
center of this catalog. 
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Dc to 80 MHz Amplifier 


7A15A 


Dc to 80 MHz Bandwidth (7800/7900 Family) 


5 mV/div to 10 V/div 
Calibrated Deflection Factors 


500 uV/div at 10 MHz (X10 Gain) 
1 MQ Input 





The 7A15A is an easy to use, 80 MHz amplifier 
that features a X10 magnifier to increase the 
sensitivity to 500 nV/div with 10 MHz bandwidth. It 
has a constant bandwicth at all deflection factors 
in the X1 setting. Polarity of the display is 
selectable. 


CHARACTERISTICS 
Deflection Factor — 5 mvV/div to 10 V/div in 11 calibrated 
steps (1-2-5 sequence). X1 gain accuracy is within 2% with X1 
gain adjusted at 10 mV/div. X10 gain (increases sensitivity to 
500 »V) accuracy is within 10% at 10 MHz bandwidth through- 
Out deflection factor settings. Uncalibrated variable is continu- 
ous between steps to at least 25 V/div. 
Input R and C — 1 Mf. within 2%; =20 pF. 
Maximum Input Voltage — Dc Coupled: 250 V (dc + peak 
ac), ac component 500 V p-p maximum 1 kHz or less. Ac Cou- 
pled: 500 V (dc + peak ac), ac component 500 V p-p maxi- 
mum, 1 kHz or less. 


Included Accessory — Instruction manual. 
Order 7A15A Amplifier ..........:cccsssseeeeees $635 


7A19 





The 7A19 is a high-performance, wide band, sin- 
gle-trace, plug-in amplifier designed primarily for 
use with the 7100, 7700, 7800, and 7900 Family 
mainframes. The polarity of the display is 
selectable, either normal or inverted. 


The recommended replacement for the 7A19 is 

the 7A29. 

Included Accessory — Instruction manual. 

a Se Es SS a SS Se 
ORDERING INFORMATION 

FITS AAT criaiicccncccctecsanseserssesananese $2,450 


Option 04 — Variable Signal Delay ...........csccsesesereees +$350 
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Dc to 600 MHz Amplifier 


7TA16A 
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7A16A 


Dc to 225 MHz Bandwidth (7900 Family) 


5 mV/div to 5 V/div 
Calibrated Deflection Factors 


1 MQ Input 





The 7A16A is an easy to use 225 MHz amplifier. It 
features constant bandwidth over the deflection 
factor range of 5 mV/div to 5 V/div. Polarity of the 
display is selectable; bandwidth is selectable to 
Full or limited to 20 MHz for low-frequency 
applications. 


CHARACTERISTICS 
Defiection Factor — 5 mV/div to 5 /div in 10 calibrated steps 
(1-2-5 sequence). Accuracy is within 2% with gain adjusted at 
10 mV/div. Uncalibrated variable is continuous between steps 
to at least 12.5 V/div. 
Input R and C — 1 M2 within 2%; =20 pF. 
Maximum input Voltage — Dc Coupled: 250 V (dc + peak 
ac), ac component 500 V p-p maximum, 1 kHz or less. Ac Cou- 
pled: 500 V (dc + peak ac); ac component 500 V p-p maxi- 
mum, 1 kHz or less. 
Dc Stability — Drift with ambient temperature (constant line 
voltage) is 0.01 div/°C. Drift with time (ambient temperature 
and line voltage constant) is 0.02 div in any one minute after 
1 hour warm-up. 


Included Accessory — Instruction manual. 
Order 7A16A Amplifier ................20e00 $1,165 


For recommended probes—refer to page 240. 


Dc to 225 MHz Amplifier 


WIDEBAND 
AMPLIFIERS 


7A29 





Dc to 1 GHz Amplifier 


7A29 


Dc to 1 GHz Bandwidth (with 7104) 


10 mV/div to 1 V/div 
Calibrated Deflection Factors 


50 2 Input 
Optional +500 ps Variable Delay Line 





The 7A29 is a high performance, wide-bandwidth, 
single-trace, plug-in amplifier designed primarily 
for use with the 7700, 7800, 7900, and 7100 Series 
mainframes. The polarity of the display is 
selectable, either normal or inverted. RMS sensed 
input protection protects the 7A29 against most 
common overloads. 


CHARACTERISTICS 

Deflection Factor — 10 mV/div to 1 V/div in seven calibrated 
steps (1-2-5 sequence). Accuracy is within 2% with gain adjust- 
ed at 0.1 V/div. Uncalibrated variable is continuous between 
steps to at least 2.5 V/div with some bandwidth reduction. 
Input R — 50 0. 
Ac Coupling — —3 dB at 1 kHz or less from a 50 2 source. 
Option 04, Variable Signal Delay — Permits matching the 
transit time of two preamps and probes to better than 10 ps. 
Range is +500 ps. 
Maximum input — 10 V RMS or 1 W-second pulses not ex- 
ceeding 50 V peak in dc coupled mode. 100 V dc additional in 
ac coupled mode. 
Input Protection — Internal detection circuitry provides pro- 
tection by automatically disconnecting excessive signals of up 
to 50 V. The “disconnected” condition is indicated, and has 
manual reset. 
Included Accessory — Instruction manual. 
ee ae Se Se 

ORDERING INFORMATION 
TAZO. AtONIOE cnssccsssnnsecssossnenssnconsoesereae $2,685 


Option 04 — Variable Signal Delay ............sssserseseess +$350 
SF ERE ee RTE Sreete ena 
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DUAL-TRACE 
AMPLIFIERS 
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Dc to 75 MHz Dual Trace Amplifier 


7A18A 





Dc to 75 MHz Bandwidth 


5 mV/div to 5 V/div 
Calibrated Deflection Factors 


1 MQ Input 
Optional Dc Offset 


The 7A18A, the basic building block of three- and 
four-trace operation, is a dual-trace plug-in ampli- 
fier. The 7A18A features constant bandwidth for 
all deflection factors, five operating modes (CH 1, 
CH 2, Alt, Chop, Add), trigger source selectivity 
and color-keyed control grouping. The 7A18A has 
a trace identify function. Polarity of Channel 2 is 
selectable. 


CHARACTERISTICS 
Deflection Factor — Calibrated: 5 mV/div to 5 V/div in ten 
steps (1-2-5 sequence). Accuracy: Within 2% with gain adjust- 
ed to 10 mV/div. Uncalibrated: Variable is continuous between 
steps to at least 12.5 V/div. 
input R and C — 1 M02 within 2%; =20 pF. 
Maximum input Voltage — Dc Coupied: 250 V (dc + peak 
ac); ac component 500 V p-p maximum, 1 kHz or less. Ac Cou- 
pled: 500 V (dc + peak ac); ac component 500 V p-p maxi- 
mum, 1 kHz or less. 
Dc Stability — Drift with Ambient Temperature (Constant Line 
Voltage): 0.01 div/°C. Drift with Time (Ambient Temperature 
and Line Voltage Constant): 0.02 div in any one minute after 
1 hr warm-up. 
Common-Mode Rejection Ratio (Add, CH 2 Invert) — At 
least 10:1, dc to 50 MHz. 
included Accessory — Instruction manual. 


Order 7A18A Amplifier ..........:csssecee $1,250 


DC OFFSET OPTION 
Dc Offset is for the user who needs to analyze small signals 
that are riding on larger signals, such as power supply ripple. 
Option 06, Dc Offset — Separate Channel 1 and Channel 2 
variable Offset controls are concentric with the position con- 
trols replacing the identify push-buttons of the standard 
7A1B8A. The ac-dc-ground switch of each channel is expanded 
to accommodate a fourth position for dc offset. 
Offset Range Display — + 200 division maximum, equivalent 
to +1V at 5 mV/div. 
Accuracy — When in dc Offset the deflection accuracy is der- 
ated by 1%. 


Order Option 06 Dc Offset ................. +$200 
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Dc to 200 MHz Dual Trace Amplifier 


7A26 


Dc to 200 MHz Bandwidth (7900 Family) 


5 mV/div to 5 V/div 
Calibrated Deflection Factors 





1 MQ Input 


The 7A26, a dual-trace plug-in amplifier, is a basic 
building block for three- or four-trace operation. It 
features constant bandwidath for all deflection fac- 
tors, five operating modes (CH 1, CH 2, Alt, Chop, 
Add), trigger source selection (CH 1, CH 2, 
Mode), and color-keyed control groupings. Polari- 
ty of Channel 2 is selectable. Bandwidth may be 
set at Full or limited to 20 MHz for low-frequency 
applications. 


CHARACTERISTICS 
Deflection Factor — Calibrated: 5 mV/div to 5 V/div in 10 
steps (1-2-5 sequence). Accuracy: Within 2% with gain adjust- 
ed at 10 mV/div. Uncalibrated: Variable is continuous between 
steps to at least 12.5 V/div. 
Input R and C — 1 Mf within 2%; ~22 pF. 
Maximum Input Voltage — Dc Coupled: 250 V (dc + peak 
ac); ac component 500 V p-p maximum, 1 kHz or less. Ac Cou- 
pled: 500 V (dc + peak ac); ac component 500 V p-p maxi- 
mum, 1 kHz or less. 
Common-Mode Rejection Ratio (Add, CH 1 Invert) — At 
least 10:1, dc to 50 MHz. 
De Stability — Drift with Ambient Temperature (Constant Line 
Voltage): 0.02 div/°C. Drift with Time (Ambient Temperature 
and Line Voltage Constant): 0.02 division in any 1 minute after 


1 hr warm-up. 
Included Accessory — Instruction manual. 
Order 7A26 Amplifier ..........cccccccccsseees $2,025 


For recommended probes—refer to page 240. 


Dc to 400 MHz Dual Trace Amplifier 


7A24 


Dc to 400 MHz Bandwidth (7104) 


5 mV/div to 1 V/div 
Calibrated Deflection Factors 


50 2 Input 





The 7A24, high-performance, wide band, dual- 
trace amplifier, is designed primarily for use with 
the 7700, 7800, 7900, and 7100 Series main- 
frames. The 7A24 offers 400 MHz bandwidth and 
5 mV/div sensitivity; this provides the basic build- 
ing block for three- or four-trace operation. It fea- 
tures constant bandwidth for all deflection fac- 
tors, five operating modes (CH 1, CH 2, Alt, Chop, 
Add), trigger source selection (CH 1, CH 2, 
Mode), and color-keyed control groupings. Polari- 
ty of Channel 2 is selectable. 


CHARACTERISTICS 
Deflection Factor — Calibrated: 5 mV/div to 1 V/div in eight 
steps (1-2-5 sequence). Accuracy: Within 2% with gain adjust- 
ed to 5 mV/div. Uncalibrated: Variable is continuous between 
steps to at least 2.5 V/div. 
Input R — 50 2 within 0.5%; vswr 1.25:1 or less at 5 mV/div 
and 10 mV/div, 1.15:1 or less from 20 mV/div to 1 V/div at 
250 MHz. 
Maximum Input Voltage — 5 V RMS; 0.5 W maximum input 
power, internally protected. 
Common-Mode Rejection Ratio — At least 10:1, dc to 
50 MHz. 
DC Stability — Drift with Ambient Temperature (Constant Line 
Voltage): 0.02 div/°C. Drift with Time (Ambient Temperature 
and Line Voltage Constant): 0.02 div in any one minute after 
1 hr warmup. 
included Accessory — Instruction manual. 


Order 7A24 Amplifer .......cccccccscecceeeseees $2,360 
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7A11 


Built-in FET Probe 
Dc to 250 MHz Bandwidth (7900 Family) 
5 mV/div to 20 V/div 





Calibrated Deflection Factors 
Dc Offset 
1 MQ Input 


The 7A11 is a wideband plug-in amplifier. The 
captive FET probe input configuration optimizes 
signal acquisition with high resis- 
tance (1MQ) and low capact- 
tance (5.8 pF at 5mV/div), with- 
out loss of signal amplitude by 
probe attenuation. Two 20X at- 
tenuators, physically mounted in 
the probe tip, are relay-switched 
into the input signal path at the 
appropriate deflection factor. 
Therefore you need not concern 
yourself with manual plug-on attenuators and 
signal dynamic range. 


CHARACTERISTICS 

Deflection Factor — 5 mV/div to 20 V/div in 12 calibrated 
steps (1-2-5 sequence). Accuracy is within 2% of gain adjust- 
ment at 0.1 V/div. Uncalibrated Variable is continuous between 
steps to at least 50 V/div. 

input R and C — 1 M2 within 1%; =5.8pF (5 mV/div to 
50 mV/div), ~3.4 pF (0.1 V/div to 1 V/div), =2 pF (2 V/div to 
20 V/div). 


Signal and Offset Range 


Deflection 5 mV/div to 0.1 V/div 
Factor 50 mV/div to 1 V/div 
Settings 

+1Vto +20 V to 

—1V —20V 

1:1 within 1% | 20:1 within 400:1 within 

+0.5 mV 1.5% +0.5 mVi2% +0.5 mV 


200 V (dc 200 V (dc 200 V (dc 
+ peak ac, + peak ac, + peak ac, 

ac component | ac component | ac component 
to 50 kHz) to 40 MHz) to 70 MHz) 





2 Vidiv 
to 20 V/div 


















Offset 
Range to 
Offset Out 


Maximum 
De Coupled 
Input 



















Maximum 
Ac Coupled 
Input (Dc 

Component) 


+200 V 





De Stability — Drift with time (constant ambient temperature 
and line voltage): Short term is 0.1 div or less per minute after 
20 minute warm-up. Long term is 0.3 div or less per hour after 
20 minute warm up. Drift with ambient temperature (constant 
line voltage), 200 nV/°C or less. 


Displayed Noise — 0.5 mV or 0.1 div, whichever is greater, in 
Full Bandwidth mode, measured tangentially. 


Offset Function — An internal dc source, continuously vari- 
able between +1 V and —1 V, may be used to offset the trace. 
(See chart for offset range.) An Offset Out jack allows for moni- 
toring of the offset voltage. Offset Out source resistance is 
500 2 within 3%. 


INCLUDED ACCESSORIES 
Capacitor-coupler head (011-0110-00); retractable hook tip 
(013-0106-00); probe tip ground adaptor (013-0085-00); 3 inch 
nose ground lead (175-0849-00); 3 inch screw-in ground lead 
(175-0848-00); 12 inch screw-in ground lead (175-0848-02); 
18 inch offset out cable (175-1092-00); three miniature alligator 
clips (344-0046-00); probe hook tip (206-0114-00); 2 insulated 
sleeves (166-0404-01); probe tip to GR 502 termination 
(017-0088-00); instruction manual. 


Order 7A11 Amplifier ..............000+. er $2,700 


WIDEBAND AMPLIFIER, 


FET PROBE AMPLIFIER, CURVE TRACER 


7A17 


7A11 






ae-S SS O B41 wy 8 ee IS ee eT eS 
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Amplifier 


7A17 


Low Cost 





Dc to 150 MHz Bandwidth (7900 Family) 
50 mV/div Calibrated Deflection Factor 


Easy to Customize 
eS ae ee ee 


The 7A17 is a unique wideband, plug-in amplifier 
electrically and mechanically suitable for do-it- 
yourself design and modification. 


The layout of the circuit board assembly provides 
a blank soldering pad matrix and ground plane 
surface totaling approximately 40 square inches. 
Circuits may be installed here. Mainframe power 
is identified and available on the circuit board. 
The front sub-panel is prepunched with holes of 
various sizes and shapes which allow for the 
mounting of connectors, switches, indicators, etc. 


CHARACTERISTICS 
Deflection Factor — Adjustable to 50 mV/div. There is no step 
attenuation. 


input Z — 50 0. 
Maximum Input Voltage — 5 V RMS. 
included Accessory — Instruction manual. 


Order TATT AMOUAGS sicssissssnsicsarencncassnnes $415 


For recommended probes—refer to page 240. 


POSITION 


INPUT 





» 


i. 7a17 





Amplifier 


Curve Tracer 


7CT1IN 


10 nA/div to 20 mA/div 
Vertical Defiection Factors 


0.5 V/div to 20 V/div 
Horizontal Deflection Factors 








The 7CT1N Curve Tracer Plug-in displays charac- 
teristic curves of small-signal semiconductor de- 
vices to power levels up to 0.5 W. The 7CT1N 
operates in horizontal or vertical compartments of 
7000 Series oscilloscopes. 





2N3904 transistor characteristic generated by the 7CTIN. Con- 
trol settings are indicated on front panel of 7CTIN. 

Vertical — 2 mA/div 

Horizontal — 0.5 V/div 

Base Current — 10 uA/step 


included Accessory — Instruction manual. 


Order 7CT1N Curve Tracer ............. ... $1,470 


For more Information on the 7CT1N see page 415 in Curve 
Tracer section. 
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DIFFERENTIAL 
AMPLIFIER 


TEK 





DIFFERENTIAL COMPARATOR): 


7AI3 


Differential Comparator Amplifier 


7A13 


De to 105 MHz Bandwidth (7900 Family) 


1 mV/div to 5 V/div 
Calibrated Deflection Factors 


20,000:1 CMRR 
10,000 cm Effective Screen Height 
1 MQ Input Switchable to co 





The 7A13 is a differential. comparator. amplifier. It 
incorporates a number of features which make it 
particularly versatile, especially in multitrace com- 
bination with other 7000 Series vertical plug-ins. 


The 7A13 has constant bandwidth over the 


A.mV/div'to 5 V/div deflection factor rangé.: The 


bandwidth is selectable: to Full or-5 MHz for best 
displayed noise conditions for low-frequency 
applications. 


As a differential amplifier the 7A13 provides a 
balanced (+ and —) input for applications requir- 
ing rejection of a common-mode signal. The 
CMRR is 20,000:1 from dc to 100 kHz, derating to 
200:1 at 20 MHz. The unit can reject up to 10 V of 
common-mode signal at a deflection factor set- 
ting of 1mV/div, increasing to 100 V rejection 
potential at 10 mV/div (X10 Vc pulled) and 500 V 
at 0.1 V/div. 


As a comparator amplifier the 7A13 loses its 
differential capability, but provides an accurate 
(0.1%) positive or negative internal offsetting 
voltage covering the common-mode signal range 
of the unit. A signal of up to +10V may be 
applied to an input (+ or —) at a deflection 
factor setting of 1 mV/div and, with an opposing 
Vc (offset voltage), viewed in 10,000 segments of 
1 mV. The offset voltage is also available as an 
output for external monitoring. 
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CHARACTERISTICS 
input R and C — 1 MQ within 0.15%; =20 pF. R in =o, is 
available in the 1 mV to 50 mV/div range, selectable by an in- 
ternal switch. 


Defiection Factor — 1 mV/div to 5 V/div in 12 calibrated steps 
(1-2-5 sequence). Accuracy is within 1.5% with gain adjusted at 
1 mV/div. Uncalibrated Variable is continuous between steps to 
at least 12.5 V/div. 


Signal Range 













10 mV to 0.1 V to 


50 mV/div 0.5 V/div 
Deflection (X10 Vc out) (X10 Vc out) 
and 0.1 V to and 1 V 


0.5 V/div to 5 V/div 





(dc + Peak 
Ac at 1 kHz 






Maximum Ac 
Coupled Input 
(dc Voltage) 


Maximum Input Gate Current — 0.2 nA or less from 0°C to 
+35°C; 2nA or less at +35°C to +50°C. 


Dc Stability — Drift with Time (Constant Ambient Temperature 
and Line Voltage): Short term is 1 mV p-p or 0.1 div, or less 
(whichever is greater) over any 1-minute interval after 20 min- 
ute warm-up. Long term is 1 mV p-p or 0.1 div or less (which- 
ever is greater) during any 1 hr interval after 20 minute warm- 
up. Drift with Ambient Temperature (Constant Line Voltage): 
2 mV/10°C to 0.2 div/10°C or less, whichever is greater. 


Displayed Noise (Tangentially Measured) — With X10 Vc in, 
400 uV (200 nV RMS) or less at 1 mV/div; 0.2 div or less at 
2 mV/div to 5 mV/div; 0.05 div or less at 10 mV/div to 5 V/div. 
With X10 Vc out, 0.4 div or less at 10 mV/div to 0.5 V/div. 


Overdrive Recovery — 1 us to recover to within 2 mV and 
0.1 ms to recover to within 1 mV after a pulse of + 10 V or less 
at 1 mV/div only, regardless of pulse duration. 

internal Comparison Voltage — Range: 0 V to + 10 V; Accu- 
racy: +(0.1% of setting +3 mV); Vc Output R: =15 kf. 


7000 
SERIES 


Common-Mode Rejection Ratio 


CMAR Specification |} mV/diw to 50 mMV/ div only) 
P-P Amplitude Sinusod Test Signal 
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FREQUENCY 
At least 2000:1, 10 mV/div to 50 mV (X10 Vc out) and 0.1 V/div 
to 5 V/div. Ac coupled input at least 500:1 at 60 Hz. 
Included Accessory — Instruction manual. 
Order 7A13 Amplifier ...............cseeeeee $3,040 


High CMRR Probes for Differential Amplifiers 
We recommend the P6055 high CMRR adjustable 
10X probes for use with Tektronix differential 
amplifiers. 


When used in pairs, these probes allow adjust- 
ment for maximum CMRR (common-mode rejec- 
tion ratio). 


See page 455 for P6055 characteristics. 
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7A22 DIFFERENTIAL AMPLIFIER 


Differential Amplifier 


7A22 


Dc to 1 MHz Bandwidth 


10 uV/div to 10 V/div 
Calibrated Deflection Factors 


100,000:1 CMRR 





Selectable Upper and Lower —3 dB Points 
Dc Offset 

10 uV/Hour Dc Drift*' 

1 MQ Input 


The 7A22 is a differential amplifier well suited for 
difficult low-amplitude, low-frequency 
measurements. 


CHARACTERISTICS 

Bandwidth — HF: —3 dB point; selectable in nine steps (1-3 
sequence) from 100 Hz to 1 MHz, accurate within 10% of se- 
lected frequency; risetime in 1 MHz position is 350 ns +9%. 
LF: —3 dB point; selectable in six steps (1-10 sequence) from 
0.1 Hz to 10 kHz, accurate within 12% of selected frequency. 
The switch also contains dc and dc with Offset positions. 
Ac coupled at input, 2 Hz or less. 


Deflection Factor — 10 ,.V/div to 10 V/div in 19 calibrated 
steps (1-2-5 Sequence). Accuracy is within 2% with gain ad- 
justed to 1 mV/div. Uncalibrated Variable is continuous be- 
tween steps to at least 25 V/div. 


input R and C — 1 Mi? within 1%; =47 pF. 


*' With constant temperature. See dc stability specifications. 


Maximum input Gate Current — Differentially measured, 
40 pA (+25°C) and 200 pA (+50°C) at 10 uVidiv to 
10 mV/div; 10 pA (+25°C) and 20 pA (+50°C) at 20 mV/div 
to 10 V/div. 

Single ended, one-half the differential measurement. Display 
shift is +4 division (+25°C) and +20 division (+50°C) at 
10 uV/div (ac coupled). 


Signal and Offset Range 












Deflection 
Factor 
Settings 


Common-Mode 
Signal Range 


Maximum Dc Coupled 
Input (dc + peak ac 
at 1 kHz or less) 


Maximum Ac Coupled 
Input (de voltage) 





10 uv | 20 mV 
to 10 
mV /div 


+500 V 
dc rejection, at least 4 x 10*:1 


+1V |+10V1+100 V}+1000 V 
to to to 
10 V | —100 V 


Dc Stability — Drift with Time (Constant Ambient Temperature 
and Line Voltage): Short term is 5 uV (p-p) or 0.1 div, whichev- 
er is greater in any minute after one hour warm-up. Long term 
is 10 uV (p-p) or 0.1 div, whichever is greater in any hour after 
one hour warm-up. Drift with Ambient Temperature (Constant 
Line Voltage): 50 nV/°C or less. 


Displayed Noise — 16 uV or 0.1 div (whichever is greater) at 
maximum bandwidth; source resistance 25 { or less measured 
tangentially. 

Overdrive Recovery — 10 us or less to recover within 0.5% of 
zero level after removal of a test signal applied for 1 s (signal 
amplitude not to exceed differential dynamic range). Front-pan- 
el Overdrive light indicates that an overdrive condition is being 
approached. 


to 10 
























Dc Offset 


Common-Mode Rejection Ratio (for signals not exceeding 
common-mode signal range) 
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FREQUENCY 


Included Accessory — Instruction manual. 


Order 7A22 Amplifier .............scccceseeeee $1,590 


High CMRR Probes for Differential Amplifiers 
We recommend the P6055 high CMRR adjustable 
10X probes for use with Tektronix differential 
amplifiers. 


When used in pairs, these probes allow adjust- 
ment for maximum CMRR (common-mode rejec- 
tion ratio). 


See page 455 for P6055 characteristics. 
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| [ Soon READOUT UNIT 
7m13 

Readout Unit 


7M13 


Easy and Convenient Identification 
of Photographed Displays 





Automatic Sequence Advance 
with Each Camera Exposure 





The 7M13 Readout Unit provides front-panel key- 
board operation for convenient access to the 
CRT readout characters. Up to ten alphanumeric 
characters can be displayed at the top and/or at 
the bottom of the CRT. The 7M13 is designed for 
use in all 7000 Series mainframes with CRT read- 
out. A remote-advance cable is supplied with the 
7M13 to connect it to the shutter X-sync connec- 
tor of the C-50 Series cameras. An optional cable 
is available for cameras using an ASA connector 
for X-sync. 





The photograph above was identified as TEST 14 by using the 
7M13 in 7834 Oscilloscope. 


INCLUDED ACCESSORIES 
Remote-advance cable (012-0339-01); instruction manual. 


Order 7M13 Readout Unit ................ .. $1,075 


Optional Accessory — Remote-advance cable with ASA con- 
nector for camera X-sync. 
Onder OF2-IGB4AO7F | sscssnecascccensesscsrsvsonsvecsanicsocanszovensecensesssons $25 
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LOGIC TRIGGERED 
VERTICAL AMPLIFIER 


TEK 


7A42 
Up to 350 MHz Bandwidth 





Four Input Channels 

Boolean Logic Triggering 

Nested Trigger Functions 

Variable Switching Thresholds 

Precise Amplitude and Timing Measurement 
External Clock Synchronization 

1 MQ/50 2 Switchable Inputs 

Variable/Bias Offset Probe Compatibility 
7000 Series Mainframe Compatible 


The 7A42 Logic Triggered Vertical Amplifier is a 
two-wide 7000 Series plug-in that provides a 
significant new dimension to oscilloscope mea- 
surements through the combination of 
oscillsocope and logic analyzer technologies. The 
7A42 logic triggering permits digital signals to be 
displayed in analog form for high resolution mea- 
Surements of both time and amplitude 
characteristics. 


High Resolution Analog Display of Digital 
Signals 

Very accurate analog representations of digital 
signals are displayed. Input attenuators can be 
optimized for either TTL or ECL logic families. A 
1 ns risetime with 200 ps or less delay difference 
between the four input channels provides pre- 
cise, high resolution timing measurements. Unlike 
a logic analyzer's timing display, the 7A42 accu- 
rately displays risetimes and falltimes, allows 
pulse width to be precisely measured, enables 
pulse aberrations to be viewed and quantified, 
and amplitude to be measured with confidence. 


Advanced Logic Triggering 

Triggers are generated by the 7A42 upon recog- 
nition of preprogrammed Boolean combinations 
of logic levels and transitions at any or all of its 
input channels. Independently variable switching 
thresholds and edge sensitivity make triggering 
on digital signals an easy task. 


Nested Triggering Functions 

One level of nested triggering is implemented in 
the 7A42. Triggers may be generated on event 
“A”, event “B", or on “A then B". In “A then B" 
mode, the 7A42 arms on event A, and generates 
a trigger to a time base on the next occurrence of 
event B. A reset input disarms the 7A42 in nested 
triggering mode at any time. Nested triggering 
provides the flexibility needed to trigger on even 
the most complex digital event. 


See The Trigger Event 

Delay lines in the 7A42 permit the trigger event to 
be displayed in its entirety. A representation of 
the 7A42 Trigger Out signal can be displayed on 
the mainframe CRT. This Trigger View trace 
shows where the trigger event occurred and how 
long it lasted. 
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Trigger Filtering Prevents Inadvertent 
Triggering 

A continuously variable (equal to or greater than 
300 ns) trigger filter control eliminates unneces- 
Sary or inadvertent triggering by requiring that a 
trigger function remain true longer than the Trig- 
ger Filter setting. 


External Clock Synchronization 

An external clock input allows further qualification 
of a triggering event to coincide with either a 
positive or negative transition of an external clock 
signal. This input is compatible with either TTL or 
ECL levels. 


Special Probe Features 

The 7A42 Probe Offset accommodates the new 
P6230 Variable Bias/Offset Probe, which is ideal 
for probing ECL circuits with reduced loading. 
The P6230 is a 15 GHz, 4502 probe with the 
ability to place bias voltage at its tip. A wide 
variety of accessories, including very flexible 
grounding schemes, make the P6230 ideal for 
high speed digital circuit testing. The P6131 10X 
high impedance probe is the recommended 
probe for TTL, high speed TTL, CMOS and other 
high impedance logic families. 


Easy Setup 

CRT readout of attenuator settings and the dis- 
play of error messages designed to guide a user 
through the process of setting up the instrument 
make the 7A42 easy to operate. The use of 
multicolored LEDs communicate the status of 
other 7A42 functions at a glance. A battery 
backup system preserves the current settings 
when power is removed and reapplied, thus 
saving setup time. 


CHARACTERISTICS 

VERTICAL SYSTEM 
Input — Four channels, BNC connectors. 
Deflection Factor — Calibrated Through 10X Probe: TTL 
(CMOS) family is 1, 2, 5 V/div. ECL family is 0.2, 0.5, 1 V/div. 
Gain Accuracy: Within 3%. 
Bandwidth — To 350 MHz maximum. See 7000 Series Verti- 
cal System Specifications on page 241 for frequency response 
in specific mainframes. 
Input Impedance — Selectable between 1 Mi? and 50 £2. High 
Impendance: 1 Mi? + 1%, in parallel with = 15 pF. Low Imped- 
ance: 50 {) +1 at dc. Vswr is <1.15:1, de to 300 MHz. 





Maximum Input Voltage — 1 Mi: 25V (dc + peak ac) 
36 MHz or less, derated linearly to 3 V (peak ac) at 300 MHz. 
50 {2: 5 V RMS during any 1 ms time interval. Active internal- 
protection opens all inputs if overvoltage is applied to any 
channel. 

Dc Stability — Drift with Time: Not more than 0.2 div in any 
10 min after 20 min warmup. Drift with Temperature: Not more 
than 0.2 div for 10°C ambient change. 

Differential Delay — 200 ps maximum between the four input 
channels. 

Trigger View or External Clock View — Time Coincidence 
with Channel Display: Trigger View is within 3 ns. External 
Clock View is within 5 ns. 


TRIGGER SYSTEM 
Switching Threshold — Voltage Range*' : TTL (CMOS) fam- 
ily is +12.8 V to —12.7 V. ECL family is + 2.56 V to —2.54 V. 
Accuracy*?: TTL (CMOS) family is +50 mV +2% of setting. 
ECL family is +10 mV +2% of setting. 
Presets*': TTL (CMOS) is +1.4 V. ECL is —1.3 V. Probe Off- 
set activated is 0 V. 
Tip (Probe Offset) input — Maximum Voltage Range: +5.1 V 
to —5.1 V, dc only. DVM Accuracy: +20 mV + 2% of reading. 
Trigger Filter — Range: Off, or adjustable from <15 ns to 
>300 ns. Match, Trigger Function A to Trigger Function B: 
Within 20% at maximum setting. 
Ext Clock Input — Maximum Voltage Range: +5 V to —5V 
(dc + peak ac). Threshold: Two Ext Clock Input modes are 
available, TTL or ECL. TTL level at logic zero is <0.8 V; at 
logic one is >2 V. ECL level at logic zero is <— 1.5 V; at logic 
one is >—1.1V. Input Impedance: TTL level is ~10 K® in 
parallel with ~55 pF, terminated to +5 V, compatible with a 
1X probe. ECL level is ~502, terminated to —2V. Pulse 
Width: TTL level is 20 ns minimum, either pulse transition se- 
lected. ECL level is 5 ns minimum, leading pulse transition se- 
lected; or 10 ns minimum, trailing pulse transition selected. 
Setup Time: 10 ns minimum. Hold Time: 10 ns minimum. 
Channel Edge Sensitivity — Setup Time, Channel to Chan- 
nel: 5ns minimum (time that level sensitive portion of trigger 
function must be true before Edge sensitive channel transition). 
Hold Time, Channel to Channel: 5 ns minimum, (time that level 
sensitive portion of trigger function must remain true after Edge 
sensitive channel transition). Setup Time, Edge Sensitive Chan- 
nel: 10 ns minimum (time that level of Edge sensitive channel 
must be stable before transition). Hold Time, Edge Sensitive 
Channel: 5 ns minimum (time that level of Edge sensitive chan- 
nel must remain stable after transition). 
Trigger Out Connector — Output Voltage: 1 V into 50 2. Out- 
put Impedance: =50%). Toggle Frequency: 125 MHz maxi- 
mum. Propagation Delay: Channel Input to Trigger Output is 
25 ns or less. A then B Mode: Time between A and B is 5ns 
minimum (minimum setup time from event A to event B). Time 
from B to A is 5ns minimum (minimum time after event B to 
next event A). Event Duration (minimum time to insure proper 
arming and triggering): Event A is 5ns minimum. Event B is 
5 ns minimum. Front panel A then B Gate Output: Active only if 
selected and in the A then B mode. 


*! At tip of 10X probe with readout compensation. 


TEK 


Mainframe A Then B Gate Output — Active only in A then 
B mode. Pulse Width (Measured at the 50% Points): > the 
time between event A and event B by 5ns +2ns 


Reset Input — Maximum Input Voltage: +5 V to —5 V (de + 
peak ac). Input Impedance: =50 2. Logic Zero Level: <0.2 V. 
Logic One Level: 0.8 V. Pulse Width: 100 ns minimum. Tim- 
ing (Post-Reset Inhibit Time to Next Trigger): 10 ns minimum 
(time from falling edge of Reset to next recognizable event). 


Four Channel Analog Display with Trigger 
View 





Up to four logic signals can be displayed by the 7A42 in true 
analog form. Additionally, the Trigger View trace provides the 
ability to view exactly when the programmed Trigger Function 
is satisfied. 


Range of Sensitivities 





Three display sensitivities are available for each of the logic 
families. Select the most convenient display size for the appli- 
cation; small amplitudes for many traces on the screen, or 
large sizes when more signal detail is desired. 


Response Time: Reset pulse must lead or be coincident with 
event recognition to inhibit trigger output. Event recognition 
must lead the Reset pulse by 10 ns to guarantee trigger output. 


BATTERY BACKUP 
Ni-Cad Battery (3.75 V) — Provides power to preserve front 
panel control status a minimum of 200 hours while main power 
is off. Battery requires about 24 hours to fully charge from dis- 
charged condition. 


Selective Triggering on a Low Amplitude 
Pulse 


Independent and variable trigger thresholds for each of the four 
input channels allow selective triggering on an abnormally low 
amplitude puise (indeterminate state) within a pulse train. 
Shown above, two channels are used to establish dual thresh- 
olds to bracket the low level pulse. The 7A42 triggers on any 
signal that remains between the two thresholds longer than the 
time set by the Trigger Filter. 


Edge Sensitive Triggering 


| 


Data bus transitions are generally not allowed during a speci- 
fied time at the end of a microprocessor read cycle. In the 
above display, the 7A42 has captured a positive transition of a 
data line during the time when data should have been stabie 
(note trigger view pulse). The 7A42's Edge Sensitivity en- 
hances its Boolean triggering by detecting rising or falling tran- 
sitions of one signal during a time qualified by the states of the 
other channels. 





7000 
SERIES 


OTHER CHARACTERISTICS 
Net Weight — =2.8 kg (6.2 Ib). 


Shipping Weight — =7.2 kg (16.0 Ib) 


included Accessories — Instruction manual. 


Order 7A42 Logic Triggered 
Vertical Amplifier ...........ccceseeeeees patie $5,950 a 


OPTIONAL ACCESSORIES 
NEW P6230 Variable Bias/Offset 10X Probe 





The P6230 probe is recommended for high speed ECL probing 
It is a very low capacitance, high bandwidth, probe ideal for 
ECL and features a variable bias/offset that minimizes its dc 
loading on the circuit. See page 442 for details. 


Order P6230 10X Circuit Probe ...........ccccceeseceeeeeeeeceeeeeees $385 


NEW P6131 Passive 10X Probe 





The P6131 is a general purpose probe, ideal for use with TTL 
and CMOS circuits, and is recommended for use with the 7A42 
for up to 300 MHz system bandwidth. See page 450 for details. 


Order P6131 Passive 10X Probe ......cccccccccccsecceceeceseceeess $135 
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DELAYED TIME BASE 
ADELAYING TIME BASE 
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7B80/7B85/7B87 


1 ns/div to 5 s/div Calibrated Time Bases 










: 
; 








a | 
= 
a 
m 
D 
m 
77) 
= 
= 
m 
wo 
> 
w 
m 
” 





a 

Triggering to 400 MHz we cue um 

= : a wm a 

Variable Trigger Holdoff BS 8 @ 
Bue rer a 

SoS 


Peak-to-Peak Auto Triggering 


7B85 Features: 


ATime Measurements with CRT Readout 


Delayed Time Measurements 
with CRT Readout 


Vertical Trace Separation 
Between Two Delayed Sweeps 


7B87 Features: 


Pretrigger When Used with 7854 


The 7B80, 7B85 and 7B87 are horizontal time 
bases recommended for use with 7700, 7800 and 
7900 Series mainframes to provide optimum 
bandwidth/sweep-speed compatibility. (Each 
may be used in any slower 7000 Series mainframe 
with some reduction in sweep accuracy at the 
fastest sweep speed.) 


Each plug-in can be used separately as an 
independent single time base, or combined in any 
mainframe with two horizontal compartments for 
delaying and delayed operation. 


X-Y displays are available using a /B80 with 
Option 02. A front-panel button (Display Mode) 
selects normal sweep or X-Y display. Both signals 
are applied to vertical(Y) amplifiers, and the 
desired horizontal(X) signal is then routed 
through plug-in and mainframe trigger paths to 
the 7B80. An X-Y mode selection then applies the 
signal to the horizontal deflection system. This 
option is appropriate where the user is making 
Y-T and X-Y measurements and changing the 
amplifier frequently from the vertical compart- 
ment to the horizontal compartment is not 
acceptable. 


The 7B87 is designed for use with the 7854 
Mainframe to provide additional pretrigger capa- 
bility. The pretrigger feature is only compatible 
with the 7854 at this time. When used in the 
B horizontal of the 7854, the 7B87 provides both 
single shot and pretrigger capability to the 7854. 


Pretrigger allows you to view what has occurred 
before the trigger event in single shot applica- 
tions. The amount of pretrigger time is deter- 
mined by the Acquire-Stop delay time setting. 
The total amount of pretrigger is 0.2 to 9.9 times 
the time/div setting. 


The Int + 1000 control reduces the stored 
time/div to 1000 times slower than the real time 
display on a 7854. This does not, however, affect 
the Acquire-Stop delay time. The Int + 1000 
control allows stored sweep speeds from 10 ms 
to 5000 s/div for slow speed applications. 


An Ext Clock-In connector is provided for clock 
frequencies other than what is offered by the Int 
clock of the 7B87. 


CHARACTERISTICS 
Characteristics are common to all three units unless otherwise 
noted. 
Sweep Rates — 5 s/div to 10 ns/div in 27 steps (1-2-5 se- 
quence). X10 Magnifier extends fastest calibrated sweep rate 
to 1 ns div. The uncalibrated Variable is continuous to at least 
2.5 times the calibrated sweep rate. 
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Figure 1. Delaying and delayed sweeps are shown with the 
mainframe selecting Alt sweep modes. The delay time to the 
Start of the delayed sweep is digitally presented on the lower 
edge of the CRT. 


Sweep Accuracy — Measured over the center 8 divisions, 
+15°C to +35°C, in the 7700, 7800, or 7900 Series main- 
frame. Derate accuracies by an additional 1% for 0°C to 
+50°C. 

Time/Div*' 


5 s/div to 1 s/div 


Magnified 


0.5 s/div to 50 ns/div 
20 ns/div to 10 ns/div 





*! Fastest calibrated sweep rate is limited by 7700 and 7600. 
Trigger Holdoff Time 


5 s/div to 1 us/div 


0.5 us/div to 10 ns/div 


Extends holdoff time through at least 
2 sweep lengths for rates of 20 ms/div 
or faster 









Minimum 
Holdoff 
Setting 


2 times Time/Div 
setting or less 







2.0 us or less 











Variable 
Hoidoff 


Range 





ATime Range — 0 to at least 9 times Time/Div setting (7B85 
only). 


ATime Accuracy (+15°C to +35°C) — 0.5 s/div to 
50 ms/div: Within (0.5% measurement +0.1% full scale +1 
least significant digit)"'. 20 ms/div to 100 ns/div: Within (0.5% 
measurement +0.03% full scale +1 least significant digit)*' 
(7B85 only). 


Trace Separation Range — Functional only in ADelay Time 
mode when alternating or chopping between time-base units. 
The second delayed sweep display can be vertically positioned 
at least 3 division below the first delayed sweep display (7B85 
only). 


Delay Time — Range: 0.2 or less to at least 9.0 times Time- 
/Div setting. Jitter: 0.02% of Time/Div setting plus 0.1 ns, or 
less (7B85 only). 


*! Full scale equals 10 times the Time/Div switch setting. 
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Figure 2. With the mainframe still selecting Alt sweeps, delay- 
ing and both delayed sweeps are shown. The digital readout on 
the lower CRT edge shows the time between the two sweep 
delays. The Trace Separation knob is used to position the sec- 
ond delayed sweep below the first delayed sweep with up to 
3 division of separation. 


TRIGGERING 
Triggering Sensitivity (Auto and Norm Modes)*' 






Min Signal Required 





Triggering 











Coupling Frequency Range*? | int 
30 Hz to 50 MHz 0.3 div 
50 MHz to 400 MHz 1.5 div 






Dc to 50 MHz 


30 kHz to 50 MHz 0.3 div 
50 MHz to 400 MHz 1.5 div 
0.3 div 
50 MH to 400 MHz 1.5 div 

*' From repetitive signals. 


*2 Triggering frequency ranges are limited to the frequency of 
the vertical system when operating in the Internal mode. 

*3 Will not trigger on sine waves of less than 8 division Internal, 
or 3 V External, at or below 60 Hz. 

*4 Triggering Frequency Range for dc coupling applies to fre- 
quencies above 30 Hz when operating in the Auto Triggering 
mode. 


Single Sweep — Requirements are same as for repetitive 
inputs. 


internal Trigger Jitter — 0.1 ns or less at 400 MHz. 
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Low Frequency Response: 
At least 50 Hz 


200 Hz to 50 MHz 
50 MHz to 400 MHz 





*! P-P Auto Mode (ac or dc coupling). 

External Trigger input — Maximum input Voltage: 250 V (dc 
+ peak ac). Input R and C: 1 MQ within 5% and 20 pF within 
10%. Level Range (Excluding P-P Auto): At least +1.5 V in 
Ext + 1, and at least +15 V in Ext + 10. 


internal Clock — Pretrigger: 0.02048 Hz to 20.45 MHz deter- 
mined by the Time/Div, X10 magnification and + 1000 switch- 
es. Accuracy of Internal and Internal + 1000 = 0.1% (7B87 
only). 

External Clock — Maximum Input: 5 V peak. Input R: 100 ka 
within 5%. Threshold voltage TTL compatible. Maximum input 
frequency 10 MHz with BNC input. Delay 0.5 us or less (7B87 
only). 

Acquire Stop Delay — Tota! Range: 0.2 or less to at least 
9.9 times Time/Div setting. Jitter (5 s/div to 10 us/div): 0.02% 
of Time/Div setting or less. Delay Accuracy (+15°C to 
+35°C): From 0.5 s/div to 10 us/div is within 0.5% of mea- 
surement plus 5% of Time/Div setting (7B87 only). 


Single Shot Performance — Using 7887 with 7854 Internal 
Clock (7B87 only). 


Fastest Sweep (Time/Div) Points/Waveform 
50 us 128 
100 us 256 
200 us 512 
500 us 1024 





7B80 Option 02, X-Y Phase Shift (Determined by the Circuit- 
ry in Mainframe) — For mainframe without X-Y horizontal 
compensation, the mainframe phase shift specifications are re- 
tained for frequencies of 50 KHz and below. For mainframes 
with optional X-Y horizontal compensation, the extra delay 
adds to the phase shift error above 50 kHz. For example, a 
7904A Option 02 would have 2° of phase shift at 1 MHz and 
the total phase shift would be 4°. 

included Accessory — Instruction manual. 
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ORDERING INFORMATION 


TBBO TNC BASES .nccsccsccseccsesesscscscssesssnss 9 1,400 
Option 02 — X-Y Horizontal Compensation ...........++ +$100 


7B85 Delaying Time Base ..........+0. $1,700 


7B87 Time Base (for use with 7854) ........... $1,670 
a ee eee eS SS SSS 





Dual Time Base 


7B92A 





0.5 ns/div to 0.2 s/div Calibrated Time Base 
Triggering to 500 MHz 


Alternate Display of Intensified 
Delaying and Delayed Sweeps 


Contrast Regulation Between 
Delaying and Delayed Sweeps 


The 7B92A Dual Time Base is recommended for 
use only in the 7800 and 7900 Series mainframes. 
(The 7B92A may be used in all other mainframes 
at slower sweep speeds.) 


There are four display modes: normal sweep, in- 
tensified delaying sweep, delayed sweep, and al- 
ternate sweep (excepting alternate in R7704). 
When operating in the Auto mode of main trigger- 
ing, a bright base line is displayed in the absence 
of a trigger signal. 


CHARACTERISTICS 
DELAYING SWEEP (MAIN SWEEP) 

Sweep Rate — 0.2 s/div to 10 ns/div in 23 calibrated steps (1- 
2-5 sequence). An uncalibrated variable rate is continuous be- 
tween steps, and extends sweep rate to at least 0.5 s/div. The 
Variable control is internally switchable between delaying and 
delayed sweeps. 

Sweep Accuracy — Measured over the center 8 division in a 
7900 Family oscilloscope: 


Time/Div +15°C to +35°C | 0°C to +50°C 


0.2 s/div to 20 ns/div Within 2% Within 3% 
10 ns/div Within 3% Within 4% 







Delay Time Multiplier Range — 0 to 9.8 times the Dly Time/ 
Div setting from 0.2 s/div to 10 ns/div (0 to 1.96 s). 


Delay Time Jitter*' 


0.2 s/div to 1 part in 50,000 of the maximum available 
50 us/div delay time 


20 us/div to | 1 part in 50,000 of the maximum available 
10 ns/div delay time +0.5 ns 









*! Not applicable for the first 2% of maximum available delay 
time (Delay Time Mult dial setting > 0.2). Maximum available 
delay time is 10 times the Time/Div or Dly Time switch 
setting. 


Differential Delay Time Measurement Accuracy*' 
Sweep Speed 










0.2 s/div to 
0.1 us/div 


Both Delay Time Mult 
dial settings at 0.5 


+ (0.75% of mea- 
surement + 0.25% 
of full scale*?) 










+ (0.75% of mea- 
surement + 0.5% of 
full scale’? +5 ns) 


+(1% of measure- 
ment +0.5% of 
full scale*?) 


50 ns/div to 
10 ns/div 


+(1% of measure- 
ment + 1% of full 
scale"? +5 ns) 







"1 415°C to +35°C. 

*2 Full scale is 10 times the Time/Div or Dly Time setting. Accu- 
racy applies over the center 8 Delay Time Multiplier div from 
+15°C to +35°C. 


MAIN TRIGGERING 
Auto, Norm 














Tri ing Min Signal Required 


Frequency Range | int 


30 Hz to 20 MHz 0.5 div 
20 MHz to 500 MHz 


1.0 div 






Ac LF Rej 30 kHz to 20 MHz 0.5 div 
20 MHz to 500 MHz 1.0 div 


0.5 div 
1.0 div 






Dc to 20 MHz 
20 MHz to 500 MHz 


HF Sync — Triggering sensitivity is 0.5 div Int or 100 mV Ext, 
from 100 MHz to 500 MHz for any coupling except Ac HF Rej. 
Single Sweep — Triggering requirements are the same as nor- 
mal sweep. When triggered, time base produces one sweep 
only until reset. 

Internal Trigger Jitter — 50 ps or less at 500 MHz. 


External Trigger Input — Selectable 50%) or 1 Mf inputs 
(1 MQ is paralleled by =20 pF). Maximum safe input is 250 V 
(dc + peak ac) for 1 MQ input and 1 W average for 50 2 input. 
Range of trigger level is at least +3.5 V in Ext, and at least 
+35 V in Ext + 10. 


DELAYED SWEEP 

Sweep Rate — 0.2 s/div to 0.5 ns/div in 27 steps (1-2-5 se- 
quence). An uncalibrated variable rate is continuous between 
steps, and extends sweep rate to at least 0.5 s/div. The Vari- 
able control is internally switchable between delaying and de- 
layed sweeps. 

Sweep Accuracy — Measured over the center 8 div in a 7900 
Family oscilloscope: 






+15°C to +35°C | 0°C to +50°C 


Delayed Triggering 


Triggering 
Frequency Range | int 
30 Hz to 20 MHz 0.5 div 
20 MHz to 500 MHz 


1.0 div 


Dec to 20 MHz 0.5 div 
20 MHz to 500 MHz 1.0 div 


Internal Trigger Jitter — 50 ps or less at 500 MHz. 


External Trigger Input — Selectable 50% or 1 Mf? inputs 
(1 MQ is paralleled by ~20 pF). Maximum Safe Input: 250 V 
(dc + peak ac) for 1 M& input, and 1 W average for 50 & input. 
Range of Trigger Level: At least +3.5 in Ext. 


Included Accessory — Instruction manual. 
Order 7B92A Dual Time Base ............. $3,365 







0.2 s/div to 20 ns/div 

10 ns/div to 5 ns/div 

2 ns/div to 1 ns/div 
0.5 ns/div 











Within 4% 
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TEK DELAYED TIME BASE 


ADELAYING TIME BASE 


7B10/7B15 


0.2 ns/div to 0.2s/div Calibrated 
Time Bases 





Triggering to 1 GHz 
Variable Trigger Holdoff 
Peak-to-Peak Autotriggering 


7B15 Features: 


ATime Measurements 
with CRT Readout 


Delayed Time Measurements 
with CRT Readout 


Vertical Trace Separation 


Between Two Delayed Sweeps 
SSS SS SSS SS SSS SS Sa Sea 


The 7B10 and 7B15 are horizontal time bases 
designed for use with the 7104 Mainframe to 
provide optimum bandwidth/sweep speed/com- 
patibility, but may also be used with the 7700, 
7800, and 7900 Series mainframes. (Each may be 
used in any slower 7000 Series mainframe with 
some reduction in sweep accuracy at the fastest 
sweep speed.) 


The 7B10 and 7B15 or the 7B80 and 7B85 provide 
the Atime measurement capability in addition to 
the standard delay time capability. Either time 
interval is digitally displayed on the CRT. A single 
intensified zone, which can be positioned any- 
where on the trace, identifies the delay time 
interval (the time from the “A” or main sweep to 
the start of the intensified zone). Two intensified 
zones, which can also be positioned anywhere on 
a trace, identify the Atime interval (time between 
intensified zones). Alternate sweep switching 
makes it possible to display the information be- 
tween the intensified zones full screen at the “B" 
sweep speed. By overlapping the two expanded 
waveforms, you are confident of the exact posi- 
tioning of the intensified zones on the “A” sweep. 
This results in easy-to-make, precise and repeat- 
able timing measurements. 


By rotating the Trace Separation control out of 
the Off position, the Atime mode is activated. 
Two intensified zones can be independently posi- 
tioned. As in the conventional delay mode, the 
Delay Time knob adjusts the time to the first 
intensified zone; the ATime knob adjusts the time 
between the two intensified zones. Now, the CRT 
digital readout shows the Atime between the two 
delays. 
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Delayed Time Base 


Either plug-in can be used separately as an 
independent single time base, or they can be 
combined in any mainframe with two horizontal 
compartments for delaying and delayed 
operation. 


CHARACTERISTICS 

Sweep Rates — 0.2 s/div to 2 ns/div in 25 steps. X10 Magni- 
fier extends fastest calibrated sweep rate to 0.2 ns/div. The 
uncalibrated Variable is continuous to at least 2.5 times the 
calibrated sweep. 

Sweep Accuracy — Measured over the center 8 div, + 15°C 
to +35°C, in the 7104, 7800 or 7900 Series mainframe. Derate 
accuracies by an additional 1% for 0°C to +50°C. 


0.2 s/div to 10 ns/div 
5 ns/div and 2 ns/div 


*! Fastest calibrated sweep rate is limited by 7900, 7800, 7700, 
7600 and 7300 Series mainframes. 


Trigger Holdoff Time 








0.2 s/div 
to 50 ms/div 
20 ms/div 
to 2 us/div 
1 us/div 
to 0.5 us/div 
0.2 us/div 
to 2 ns/div 






X20 the 
Time/Div Setting 










ATime Range — 0 to at least 9 times Time/Div setting. 


ATime Accuracy — Within (0.5% measurement plus three 
least significant digits) 20 ms/div to 100 ns/div. 


Trace Separation Range — Functional only in ADelay Time 
mode when alternating or chopping between time base units. 
The second delayed sweep display can be vertically positioned 
at least three divisions below the first delayed sweep display. 
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ADelaying Time Base 


Delay Time Range — 0.2 or less to at least 9.0 times 
Time/Div setting. 


Jitter — 0.02% of Time/Div setting up through 50 us/div. 
0.03% of Time/Div setting plus 0.1 ns for sweep speeds of 
20 us/div through 100 ns/div. 


TRIGGERING 
Triggering Sensitivity 





ng 
Signal R red 
Triggering = 


Frequency Range*? | int __ 
30 Hz to 250 MHz 0.5 div 
250 MHz to1 GHz | 1.5 div 
50 kHz to 250 MHz 
250 MHz to 1 GHz 1.5 div 

30 Hz to 40 kHz | 05S div_ 


Dc to 250 MHz 0.5 div 
250 MHz to 1 GHz 1.5 div 


*! The triggering frequency ranges given here are limited to the 
—3 dB frequency of the oscilloscope vertical system when 
operating in the internal mode. 

*2 Will not trigger on sine waves at or below 60 Hz when ampii- 
tudes are <8 division Internal or 3 V External. 

*3 The Triggering Frequency Range for Dc Coupling applies to 
frequencies above 30 Hz when operating in the Auto Trigger- 
ing Mode. 

Single Sweep — Requirements are the same as for repetitive 

inputs. 

Internal Trigger Jitter — 30 ps or less at 1 GHz. 

HF Sync Mode — 250 MHz to 1 GHz 0.3 div internal and 

0.75 mV external. 

External Trigger Input — Maximum input voltage is 250 V (dc 

+ peak ac) for 1 MQ input, 1 W average for 50 2 input. Input R 

and C for 1 MQ input is 1 MQ within 5%, 20 pF within 10%; for 

50 2 input, 50 2 within 2%. Level range is at least +3.5 V in 

Ext + 1. 

included Accessory — Instruction manual. 
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ORDERING INFORMATION 
yd $2,240 
7B15 Delaying Time Base ..........sse0ee $2,535 








50 mV 






Ac LF Rej*? 





Ac HF Re} 
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7B53A/7B50A 


5 ns/div to 5 s/div Calibrated 
Time Base 





Single Sweep Operation 
Calibrated Mixed Sweep (7B53A) 


Optional TV Sync Separator 
Triggering (7B53A) 


Triggering to 100 MHz (7B53A) and 
150 MHz (7B50A) 


Variable Trigger Holdoff (7B50A) 
P-P Auto Triggering (7B50A) 





The easy-to-use 7B53A and 7B50A Time 
Bases are recommended for use with 
7600 Series mainframes to provide opti- 
mum bandwidth/sweep speed compati- 
bility. They may, however, be used in any 
7000 Series mainframe. The fastest rate 
(5 ns/div) is obtained with the 
X10 Magnifier. 


The 7B53A features four kinds of sweep: normal, 
intensified delaying, delayed, and mixed. 


CHARACTERISTICS (7B53A) 
DELAYING SWEEP 
Sweep Rate — 0.05 us/div to 5 s/div in 25 steps (1-2-5 se- 
quence). 5 ns/div, the fastest calibrated sweep rate, is obtained 
with the X10 Magnifier. The uncalibrated Variable is continuous 
between steps. The variable control is internally switchable be- 
tween main, delayed-sweep, and variable main-sweep hoidoff. 





Sweep Accuracy*' 













5 s/div to 1 s/div| 3% 
0.5 s/div to 


0.05 us/div 


50 ms/div to 
0.5 us/div 


*! Measured over the center 8 divisions. 


Delay Time Multiplier Range — 0 to 10 times the Delay Time- 
/Div setting from 5 s/div to 1 yus/div. 


Differential Delay Time Measurement Accuracy — 5 s/div to 
1 s/div: + 1.4% of measurement +0.3% of full scale. 0.5 s/div 
to 1 us/div: +0.7% of measurement +0.3% of full scale. Full 
scale is 10 times the Delay Time/Div setting. Accuracy applies 
over the center 8 DTM div from +15°C to +35°C. 


+35°C |+50°C} +35°C 






Jitter — 0.05% or less of Time/Div setting. 
Triggering Sensitivity 









ng Min Signal Required 


tt Range Lint _| 


30 Hz to 10 MHz 
10 MHz to 100 MHz 1.5 div 


30 kHz to 10 MHz 
150 kHz to 10 MHz 
10 MHz to 100 MHz 


Dc to 10 MHz 0.3 div 
10 MHz to 100 MHz 1.5 div 


"| Will not trigger on sinewaves of 3 div or less Int or 1.5 V Ext 
below 120 Hz. 


Single Sweep — Triggering requirements are the same as nor- 
mal sweep. When triggered, sweep generator produces one 
sweep only until reset. 

Internal Trigger Jitter — 1 ns or less at 75 MHz. 

External Trigger Input — Maximum Input Voltage: 500 V (dc 
+ peak ac), 500 V p-p ac at 1 kHz or less. Input R and C: 1 MQ 
within 2%, 20 pF within 2 pF. Level Range: At least + 1.5 V to 
—1.5 V in Ext, at least +15 V to —15 V in Ext = 10. 












Ac LF Rej"! 









Ac HF Rej 








Dual Time Base 
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7B53A DUAL Tine BARE 


Time Base 


DELAYED SWEEP 
Sweep Rate — 0.05 us/div to 0.5 s/div in 22 steps (1-2-5 se- 
quence). 5 ns/div, the fastest calibrated sweep rate, is obtained 
with the X10 Magnifier. The uncalibrated Variable is continuous 
between steps to at least 1.25 s/div and is switchable between 
the main, delayed sweep, and variable main sweep hoidoft. 
Sweep Accuracy"' 


Time/Div 







+15° racdees hace C tol 0°C to 
+35°C |+50°C poy +50°C 


bm baw. 
50 ms/div to 
0.5 us/div 3% 4% 3.5% 


*! Measured over the center 8 divisions. 


Delayed Sweep Gate — Output Voltage: = +3.5 V into at 
least 10 kQ2 shunted by 100 pF or less, or 0.5 V into 50 0. Rise- 
time: 50 ns or less. Output R is 350 2 within 10%. Gate is avail- 
able at the Dly’d Trig In connector when the delayed sweep 
source switch is set to Int. 


Triggering Sensitivity 
1 ring Min Signal Required 


Frequency Range | int __| 






0.5 s/div to 0.1 s/div 
and 0.2 us/div to 
0.05 us/div 






30 Hz to 10 MHz 
10 MHz to 100 MHz 1.5 div 


Dc to 10 MHz 
10 MHz to 100 MHz 


0.3 div 
1.5 div 





Internal Trigger Jitter — 1 ns or less at 75 MHz. 

External Trigger Input — Maximum Input Voltage: 500 V (dc 
+ peak ac), 500 V p-p ac at 1 kHz or less. Input R andC: 
1 MQ within 2%, 20 pF within 2 pF. Level Range: At least 
+1.5V to —1.5 V in Ext. 


MIXED SWEEP 
Sweep Accuracy — Within 2% plus measured main sweep 
error. Exclude the following portions of mixed sweep: First 
0.5 div after start of main sweep display and 0.2 div or 0.1 us 
(whichever is greater) after transition of main to delayed sweep. 


EXT HORIZONTAL INPUT 
Deflection Factor — 10 mV/div within 10% when in Ext, 
Mag X10; 100 mV/div within 10% when in Ext; 1 V/div within 
10% when in Ext + 10. 


Upper —3 dB 
2 MHz 
2 MHz 
100 kHz 
2 MHz 





DUAL TIME BASE 
SINGLE TIME BASE 


TV SYNC 

Option 05, TV Sync Separator Triggering — Permits stable 
internal line or field rate triggering from displayed composite 
video or composite sync waveforms. Conventional waveform 
displays and measurements can be made from standard broad- 
cast or closed circuit TV systems, domestic or international, 
with up to 1201-line, 60 Hz field rates. Individual lines may be 
displayed with delayed sweep features. The wide range of de- 
layed sweeps permits accurate alternate-frame, color-burst ob- 
servations in the PAL color system. Option 05 deletes ac line 
trigger and Ext + 10 from trigger source. 

included Accessory — Instruction manual. 


CHARACTERISTICS (7B50A) 
Sweep Rates — 0.05 us/div to 5 s/div in 25 steps (1-2-5 se- 
quence). 5 ns/div, the fastest calibrated sweep rate, is obtained 
with the X10 Magnifier. The uncalibrated Variable allows con- 
tinuous sweep rate selection between steps. 
Sweep Accuracy*' 


5 s/div to 1 s/div 


0.5 s/div to 0.5 us/div 


0.2 us/div to 0.05 ys/div 


*! Measured over center 8 div, +15°C to +35°C, with any 
7000 Series mainframe. Derate accuracies by an additional 
1% each for 0°C to +50°C. 

Trigger Holdoff Time 


5 s/div to 1 us/div 


0.5 us/div to 50 ns/div 


Extends hoidoff time through at least 


2 sweep lengths for sweep rates of 
20 ms/div or faster 













2 times Time/Div 
setting or less 
2.0 us or less 


Minimum 
Holdoff 
Setting 







Variable 





Triggering Sensitivity’ ' 






Min se Required 





Triggering 
Frequency Range*? 


30 Hz to 50 MHz Eo 
50 MHz to 150 MHz 
30 kHz to 50 MHz 


EARS 
50 MHz to 150 MHz 1.5 div 
Dc to 50 MHz 0.3 div 
50 MHz to 150 MHz 1.5 div 


*! Auto and Norm modes. 

*2 Triggering frequency ranges are limited to the frequency of 
the vertical system when operating in the int mode. 

*3 Will not trigger on sinewaves of <8 div Int, or 3 V Ext, at or 
below 60 Hz. 

*4 Triggering Frequency Range for dc coupling applies to fre- 
— above 30 Hz when operating in the Auto Triggering 













Ac LF Rej*3 





Ac HF Rej 





ae ae Sensitivity*' 







Min Signal Required 





Triggering 
Frequency Range 
200 Hz to 50 MHz 
50 MHz to 150 MHz 


*! P.p Auto Mode ac or dc coupling. 

Single Sweep — Triggering requirements are the same as nor- 
mal sweep. When triggered, sweep generator produces one 
sweep only until reset. 

Option 02, X-Y Phase Shift (Determined by the Circuitry in 
Mainframe) — For mainframes without X-Y horiz compensa- 
tion, the mainframe phase shift specification is retained for fre- 
quencies of 50 kHz and below. For mainframes with optional 
X-Y horizontal compensation, the extra delay adds to the 
phase shift error above 50 kHz. 


included Accessory — Instruction manual. 
EN SAT I en eS A Te ee 


ORDERING INFORMATION 
7B53A Dual Time Base ...............-0.. $1,515 





Option 05 — TV Triggering .......cs:secssessssessseseeserensees +$150 
TB50A Time Base ............cccccccsecessccccssees $945 
Option 02 — X-Y Horizontal Compensation .........0+0+ +$100 
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DIGITAL 
DELAY 


TEK 





Digital Delay Unit 
7D11 


Delay by Time or Events 





Digital Delay Readout to 7 '/2 Digits 
100 ns to 1s Delay Time 

1 ns Resolution 

2.2 ns Delay Time Jitter 

0.5 ppm (+2 ns) Accuracy 

Delay Interval CRT Display 


a Eee ee LL Ee ee Fee 
The 7D11 Digital Delay Plug-in gives stable de- 
layed triggers for measurements requiring low 
jitter. The 7D11 also provides precision time 
delays. The 7D11 may be used in any compart- 
ment of a 7000 Series mainframe equipped with 
CRT readout. It provides a variety of outputs 


The delay-by events mode is used to eliminate 
jitter in mechanically based systems such as disc 
file memories. It is also useful for selecting a 
certain time frame in data for analysis and for 
making other measurements under complex tim- 
ing conditions. 


In the delay-by events, the 7D11 counts arbitrary 
trigger events, periodic or aperiodic, and delivers 
an output after the preselected count has been 
reached (see Figure 2). 
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Figure 1. Delay-by-time. A 0.2 us time marker delayed 
4.9998 ms by the 7D11 and displayed at 5 ns/div. 
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An accurate and jitter-free delay-by-time is very 
useful when working with digital logic, pcm telem- 
etry, sonar, radar, shock tube testing, and delay 
line measurements, to name a few. On receipt of 
a trigger, the 7D11 in the delay-by-time mode 
counts a highly accurate clock; at the selected 
delay time, it delivers a delayed trigger to its 
front-panel connector and mainframe. In both 
modes, delay time or number of events to be 
counted is selected by a single front-panel 
control. 


When the 7D11 is installed in a vertical compart- 
ment, the CRT can display a waveform that lasts 
for the duration of the delay interval. This wave- 
form may be displayed together with the signal 
waveform the 7D11 triggers on. From a vertical 
compartment, the 7D11 can trigger a time base 
such as 7B80, 7B53A, or another 7D11 through 
the internal mainframe trigger path. 


In any horizontal compartment, the 7D11 gener- 
ates a display similar to the “A intensified by B" 
mode of conventional delayed sweep (see Fig- 
ure 2). When used in the A horizontal compart- 
ment, the 7D11 B sweep delay mode controls will 
permit the B sweep to run after the delay gener- 
ated by the 7D11. This delay interval is also 
available at the front panel for such uses as 
gated interval counter measurements and gener- 
ating pulses of highly accurate width. 


In delay-by-events, an external pulse (events start 
trigger) may be used to enable counting of the 
events. In such applications as a line selector on 
a video monitor, the vertical sync pulse is the 
events start trigger. Then the 7D11 counts “n" 
number of horizontal sync pulses (events) into the 
field or frame. In a similar manner, the origin pulse 
of a disc memory can be used as the events start 
trigger, and the disc clock pulses become the 
events that are counted. 


For timing measurements that require a higher 
degree of accuracy than the 0.5 ppm source 
available in the 7D11, the delay-by-time clock may 
be referenced to an external 1 MHz timing stan- 
dard through the Ext 1 MHz input 


Time delay resolution up to 1 ns may be obtained 
by using the front-panel fine delay control. 


By setting an internal switch, the indicated delay 
time is half the actual delay time. In such applica- 
tions as TDR, radar timing, etc, the CRT readout 
would display the “one-way-trip” time. 


2V 0000265 


Pus 


PrP PF PF PF PF FFP 


V4 | 


Figure 2. Delay-by events. The lower trace is the master clock 
in our logic circuit. The top trace is our data which is delayed by 


265 clock pulses. 
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CHARACTERISTICS 
EVENTS DELAY 
Events Delay Range — One to 10’ events. 
Delay Increment — One event. 
Insertion Delay — 35 ns +5ns. 


Recycle Time — <500 ns. 
Maximum Event Frequency — At least 50 MHz. 
TRIGGERING 


External Trigger 


Source Int, Line, Ext, Ext + 10 
Coupling Dc, Ac, Ac LF Rej, Ac HF Re;j 
Max Input 

Voltage 250 V Dc + peak Ac 

Level + 1.75 V in Ext 

Range + 17.5 V in Ext + 10 

Input 

R and C 1 MQ +5%, 20 pF +2 pF 


Triggering Sensitivity 


Frequency 
Range 


30 kHz to 10 MHz 
10 MHz to 50 MHz 











0.3 div 


Coupling 
150 mV 











1.0 div 750 mV 
30 kHz to 10 MHz 0.3 div 
150 kHz to 10 MHz —— 
Ac LF Rej*! 10 MHz to 50 MHz 1.0 div 





Ac HF Rej 


30 Hz to 50 kHz 
Dc to 10 MHz 0.3 div 
10 MHz to 50 MHz 1.0 div 


*! Will not trigger on sinewaves of 3 division or less Int or 1.5 V 
Ext below 120 Hz. 


Events Start Trigger 






Source External Only 

Coupling Dc Only 

Max Input 

Voltage 150 V dc + peak ac 

Level Range +3V 

Input R & C 1 MQ within 5%, 20 pF +2 pF 

Sensitivity 100 mV min, 30 Hz to 2 MHz; increasing to 


250 mV, 2 MHz to 20 MHz; increasing to 
500 mV, 20 MHz to 50 MHz. 


TIME DELAY 


Digital Delay Range — Normal Mode: 100 ns to 1s in 100 ns 
increments. Echo Mode: 200 ns to 2s in 200 ns increments. 


Analog Delay — pe variable from Ons to at least 
100 ns, accuracy within 2 ns of indicated delay. 


Jitter With Internal Clock — 2.2ns or delay time x 10-’, 
whichever is greater. 


10 us 


7D11 
DISPLAY JIT 
| vs | 
DELAY TIME 


100 ns 





JITTER 




















10ys 100ys 1 ms 10ms 100 ms 15 10s 100 5 


DELAY TIME 


insertion Delay — Zero within 2 ns. 
Recycle Time — Less than 575 ns. 


Time Base — 500 MHz oscillator phase-locked to internal or 
external clock. 


Clock — Internal: 5 MHz crystal oscillator. Accuracy is 
0.5 ppm. External: 1 MHz within 1%, ac coupled, 50 {?. 
OUTPUTS 


Delayed Trigger Out — Amplitude: 2 V or greater into open 
circuit, 1 V or greater into 50 (2. Risetime into 50 2 Load: 2 ns 
or less. Falltime into 502 Load: 5ns or less. Pulse Width: 
200 ns to 250 ns. 


Delay Interval Out — Amplitude: 2 V or greater into open cir- 

cuit, 1 V or greater into 50 22. Risetime into Falitime: 5 ns or 

less. Accuracy: Equal to delay interval less 20 ns to 30 ns. 
READOUT 


Display — 7'/2 digit with leading zero suppression, ms legend 
in time = mode. Plus (+) symbol reminds the operator to 
add on the Fine Delay (ns) setting. 


included Accessory — Instruction manual. 


Order 7D11 Digital Delay Unit ............ $3,090 
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UNIVERSAL 
COUNTER/TIMER 





7D15 





COUNTER/TIMER 


7p15 * 
225 MHz Counter/Timer 


7D15 


Oscilloscope-Controlled Time and 
Frequency Measurements 





10 ns “Single-Shot” Time Interval 
Measurement Resolution 


Time Interval Averaging 
CRT Display of Counting Interval 
10 ps Period-Averaging Resolution 


Frequency Measurements Directly 
to 225 MHz 


Signal Conditioning via Mainframe 
Trigger Source 


The 7D15 Universal Counter/Timer is designed for 
use in all 7000 Series oscilloscope mainframes 
with CRT readout. 


The 7015 can also be completely controlled by 
the oscilloscope’s delayed gate. Arming inputs 
are provided for each channel. By using the 
delayed B gate to control the start and stop count 
points, visually selective measurements can be 
made at any point on the CRT display. 


The 7015 offers all the measurement capabilities 
of a Universal Counter/Timer, such as time inter- 
val, period, period and time interval averaging, 
frequency, frequency ratio, totalize, and manual 
stop watch 


The 7015 may be used in vertical or horizontal 
compartments of 7000 Series mainframes. It pro- 
vides a full eight-digit CRT display with leading 
zero suppression and positioned decimal. Leg- 
end and averaging information appear at the 
bottom of the CRT display. 


Order 42W-5017 for detailed 7015 Measurement Applica- 
tions Guide. 





Modes of Operation 





Range Dc to 225 MHz 
Resolution 0.1 Hz max 
Frequency 
us “Freq(Hz) = +TB tin +2 
10 ns to 10° seconds with averaging times 
Range of X1 to X1000 in decade steps 
Period and Resolution: 10 picoseconds maximum 
Multi-Period 
Mode 10°” 2F pk Pot 
“neriodis) > Ta . Piss ; aa: — — + — 
Accuracy M dv M 
dr 
6 ns to 10 seconds with averaging times 
Range of X1 to X1000 
Time Interval 0.1 ns resolution (usable) 
Ti and (TI 
P 2€.... 
Average) Accuracy (TBP. tt £1074 npk 
CT iis) — —— 
Mode Worst Case -/M dv 
(Nominal) dr 





Frequency Ratio, Range 10-7 to 104 

CH B/Ext Clock 

Manual Stop Watch 0 to 105 seconds 
Totalize, CH B 0 to 108 counts 


Note: Formulas given where € is the error; TB (expressed as a decimal) is the time base accuracy; Pin is the period of time interval 
of unknown signal; M is the number of averages given; Pck is the measurement clock period; T is the gate time; fin is the frequency 
of the unknown signal; Enpk equals peak noise pulse amplitude as presented to Schmitt trigger circuit; dv/dt equals signal slope at 


input to Schmitt trigger (volts per second). 





Figure 1. Oscilloscope-controlied digital measurements using 
the delayed B gate as the arming input logic allow user to make 
precise time interval measurement from third to seventh pulse 
on CRT display. Counter CH A is “armed” with leading edge of 
B gate while CH B Counter is “armed” with falling edge of 
B gate. Lower trace is pseudo gate of 7D15. CRT readout dis- 
plays the result of 2325.295 us. 
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Figure 2. The propagation delay time between the input of a 
delay line (upper trace) and the output of the delay line (middle 
trace) is measured digitally. Lower trace is 7D15 pseudo gate 
display. CRT readout displays the result of 151.0 ns. 


CHARACTERISTICS 

INPUT SIGNAL CH A & B 
Frequency Range (CH B Only) — Dc Coupled: Dc to 
225 MHz. Ac Coupled: 5 Hz to 225 MHz. 
Sensitivity (CH A and B Inputs) — 100 mV p-p. Trigger 
Source: 0.5 division to 100 MHz, 1.0 division to 225 MHz, or to 
the vertical system bandwidth, whichever is less. 
input R and C — 1 Mi) and 22 pF. 
Triggering (Preset Position) — Automatically triggers at OV 
Level Control Range (CH A and B Inputs) — 100 mV Range: 
+500 mV. 1-V Range: +5 V. 10-V Range: +50 V. 
Arming Inputs — Input R and C: 10 kf? and 20 pF. Sensitivity 
Arm A: Logical 1 > +0.5V, logical 0 < +0.2 V. Sensitivity 
Arm B: Logical 1 < +0.2 V, logical0 > +0.5V 
External Clock-in — 20 Hz to 5 MHz. 
Reset Front Panel — Reset readies the instrument. All 
counters are affected, including averaging circuits 


INTERNAL TIME BASE 
Crystal Oscillator — Accuracy: Within 0.5 ppm (0°C to 
+50°C ambient). Long-Term Drift: 1 part or less in 107 per 
month. Oscillator: Temperature compensated; no warm up is 
required. 


OUTPUT SIGNALS 
Clock Out — Logical 1 > +0.5 V into 502. Logical 0 <0 V 
into 502. TTL compatible without 50 2 load (1.6 mA current 
capacity). 
A and B Trigger Level — Zout =1 k®, Vout - 
1 MQ. 
Displayed Waveform (internally Connected) — Front-pane!l 
switch selects true gate, pseudo gate, or Channel B signal out. 
Position controlled by front-panel screwdriver control. 
External Display — Same as internal except position control 
has no effect. 
Display Mode Switch — 0.1 s to 5 s; also a preset position for 
infinite display time. Allows selection of readout “follow or 
store.” 
Readout — Eight-digit display; the four most significant have 
zero suppression. Overflow indicated by a greater than symbol. 


INCLUDED ACCESSORIES 
Two 44 inch Sealectro to BNC connector cables 
(012-0403-00); instruction manual. 


Order 7D15 Universal 
Counter/Timer ...........000 xineieiaaaniatamane $3,200 


+ 0.5 V into 
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A/D CONVERTER 
DIGITAL MULTIMETER 


TE 


7D12/M2 


Oscilloscope-Controlled Sampling DVM 





10 ns Aperture Uncertainty 


input Signal and Sample Points 
Displayed on CRT 


1 mV Resolution 
25 MHz Bandwidth 


0-to-2 V and 0-to-20 V Input Range, 
200 V with P6055 Probe 


Automatic, Manual, or External Triggering 


Automatic Polarity and Overrange 
Indicators 


31/2 Digit CRT Readout 





A/D Converter and 


7D12/M2 


VERTICAL DISPLAY 
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Digital Multimeter 


The 7D12 is designed for use with all 7000 Sample/Hold Module 


Series oscilloscope mainframes with CRT 
readout. 


The M2 Sample/Hold Module measures voltage 
amplitude from ground to a selected point or the 
difference voltage between any two selected 
points (independent control of each point). The 
sample point(s) may be triggered automatically, 
manually, or externally from sources such as the 
oscilloscope's Delayed B gate, the 7D15's pseu- 
do gate, 7D11's delayed trigger out, etc. 


On command, the 7D12/M2 samples the dis- 
played waveform and also generates a gate 
display. Both the signal and 7D12/M2 gate are 
displayed together, providing a visual indication 
of where the sample(s) is taken. In the S mode 
(sample one), a single sample coincident with the 
rise of the 7D12/M2 displayed gate is taken, and 
the voltage amplitude, from the OV level, is 
digitally displayed on the CRT readout. In the Sz - 
Si: mode (sample two minus sample one), two 
samples are taken, one at the rise and one at the 
fall of the 7D12/M2 displayed gate, and the 
voltage difference between these two points is 
digitally displayed on the CRT readout. 


CHARACTERISTICS 


Sample-Gate Display Amplitude — 2 division, risetime and 
falitime 5 ns or less. 

Analog-Signal Display — Bandwidth is Dc to 25 MHz (dc cou- 
pling), 3.4 Hz to 25 MHz (ac coupling). Vertical Sensitivity is 
100 mV/div to 5 V/div in 6 steps (1-2-5 sequence in combina- 
tion with M2 range and 7D12 vertical display attenuation). Ac- 
curacy is within 5%. 

Input R and C — 1 M2 and 20 pF. 

Maximum Input Voltage — 100 V peak. 

Measurement Readout — 0 V to 20 V in two ranges. 3'/2-digit 
presentation of 1.999 V and 19.99 V full scale, extended to 
199.9 V with P6055 Probe. 

Overrange Indication — When overrange occurs, a > symbol 
appears to the left of the reading. 


Aperture Uncertainty — 10 ns or less. 
Pulse-Width Sample Time (S2 — S; Mode) — 30ns to 5ms 
with repetitive signal. 150 us to 5 ms with single-shot signal. 


Measurement Rate — External Trigger: 1 to 12 measure- 
ments per second, depending on external trigger frequency and 
internal adjustment. Auto Trigger: 1 to 4 measurements per 
second, internally adjustable. 
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Settling Time — 40 ns. 
Accuracy Without Probe*' 





Temperature 
Range S2 — S; Mode 
+20°C to +0.15% of p-p + 0.25% of p-p 
+30°C input voltage, input voltage, 
+0.1% of reading, + 0.15% of reading, 
+2 counts, +2 counts, 
+ the percentage + the percentage 
of ac decay”? of ac decay*? 
+15°C to + 0.25% of p-p + 0.35% of p-p 
+40°C input voltage, input voltage, 
+0.2% of reading, + 0.25% of reading, 
+3 counts, +3 counts, 
+ the percentage + the percentage 
of ac decay*? of ac decay*? 


*! 40 ns after Input Signal Step Function. 
*2 Applicable when M2 is ac coupled. 





Sample and Hold DVM measures difference voltage 
(— 168.6 V) between two points on complex waveform. Gate 
waveform indicates two points: leading and trailing edges 
where voltage difference is made. 


Included Accessories — 3.5 ft P6055 Probe package 
(010-6055-01); instruction manual. 





ORDERING INFORMATION 
7D12 A/D Converter 


(Module not included) ..........ssssesseseeees $1,625 
M2 Sample/Hold Module ...... siciaicmialuiicicn $1,395 
Option 02 — Without P6055. ..........-csccssssesceeseseseeneers —$120 
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7D13A 


Temperature Mode 





500 V Maximum Common-Mode Voltage 
31/2 Digit CRT Readout 





The 7D13A Digital Multimeter is designed for 

use in all 7000 Series oscilloscope mainframes 
, with CRT readout. The 7D13A functions in any 
’ compartment. 


» The 7D13A measures dc volts, dc current, and 

. resistance. It also measures temperature from a 

' temperature sensor on the tip of the P6601 tem- 

» perature probe. The temperature probe func- 

. tions regardless of 7D13A mode or range set- 

' ting and provides a front-panel analog signal 
output of 10 mV/°C (0°C = OV). Temperature 
may be measured simultaneously along with 
any other function. 


When the 7D13A is used, the character generator 
traces Out a 3'/e-digit display on the CRT and a 
legend for units like kQ, mA, °C. 


CHARACTERISTICS 
Dc Voltage Range — 0 V to 500 V in four ranges. 31/2-digit 
presentation of 1.999 V, 19.99 V, 199.9 V, and 500 V full scale. 
Accuracy is +0.1% of reading +1 count from +15°C to 
+35°C, +0.2% of reading +2 counts from 0°C to +50°C. 
Input impedance is 10 M2. on all ranges. Maximum safe input is 
500 V peak between either contact and ground, 500 V peak 
between voltage contacts. 
Dc Current Range — 0A to 2A in four ranges. 3'/2-digit pre- 
sentation of 1.999 mA, 19.99 mA, 199.9 mA, and 1999 mA full 
scale. Accuracy is + 0.5% of reading +2 counts from + 15°C 
to +35°C, +0.7% of reading +4 counts from 0°C to +50°C. 
Maximum input is 3 A (fuse protected). 
Resistance Range — 0 Mi? to 2 Mi in five ranges. 3'/2-digit 
presentation 199.9 2, 1999 2, 19.99 kf, 199.9 k2, and 1999 k? 
full scale. Accuracy is +0.5% of reading +1 count from 
+15°C to +35°C, +0.8% of reading +2 counts from 0°C to 
+50°C. Input is fuse protected. 
Temperature Measurement Range — —62°C to +200°C in 
one range. 3'/2-digit presentation to + 200°C. 
Temperature Measurement Accuracy*' 


7D13A Operating Temperature 

Conditions Value Measured 

+18°C to +28°C —62°C to +150°C 
+150°C to +200°C 


(room temperature) 

—62°C to +200°C | Add 1.5°C to 
above tolerance 
in each direction 














Measurement 
Accuracy 


+2°C 









0°C to +18°C 
+28°C to +50°C 


*! Probe calibrated to the instrument. 


Settling Time — 1 or less (voltage, current, and resistance 
modes). 

Polarity — Automatic indication. 

Maximum Common-Mode Voltage — 500 V peak between 
two terminals and ground. 

Normal-Mode Rejection Ratio — At least 30 dB at 60 Hz. 
Common-Mode Rejection Ratio — With a 1 ki) imbalance, at 
least 100 dB at dc; 80 dB at 60 Hz. 

Over Range Indication — When over range occurs, the read- 
Out blinks and the most significant digit displays a three. 


Temperature Out — 10 mV/°C into a load of at least 2 kf. 
INCLUDED ACCESSORIES 

P6601 Temperature Probe package (010-6601-01); pair of test 

leads (003-0120-00); instruction manual. 


Order 7D13A Digital Multimeter ......... $1,175 
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SAMPLED 
SIGNAL 
7$14 DUAL TRACE 
SAMPLER 
FOR 7000 SERIES 
OSCILLOSCOPES 
GENERAL 
PURPOSE 


FOR 5000 SERIES 
OSCILLOSCOPES 
5S14N DUAL TRACE 
SAMPLER 


SINEWAVE RESPONSE 


HIGH PERFORMANCE TO 12.4 GHz 


7711 
SAMPLING 
SWEEP 





PULSE RESPONSE 
Up to 175 ps Tr 








SAMPLING DECISION TREE 
FOR REPETITIVE SIGNALS 


TOR 


FEATURES 

* 1 GHz, Dual Trace 

* 2 mV Sensitivity 

¢ 350 ps Risetimes 

* Leading Edge Viewing 
¢ Add Mode 

* Signal Outputs 


7S12 TDR/SAMPLER 





TO 14 GHz 


FEATURES 
* Random Sampling 
* Real Time Sampling 
* Dual Trace w/two 7S11s 
* Sinewave Triggering 
to 12.4 GHz 


7$12 TDR/SAMPLER 


FEATURES 


7M11 7S12 TOR/SAMPLER 


DELAYLINE 


PULSE RESPONSE 
Up to 25 ps Tr 





* Leading Edge 
viewing to 175 ps. 








APPLICATIONS 

S-6 with S-52 Heads 

¢ wd Stripline Evaluation 
* Highest Resolution 


S-6 or S-2 with S-52 Head 
* Computer Backplanes 

¢ Ribbon Cables 

* High Resolution 

* Medium Range 

S-1 with S-54 Head 

¢ Cables, Wiring Harnesses 
* High Resolution 

* Long Range 


FEATURES 
* Sinewave Triggering 
to 14 GHz 


WITH PRETRIGGER 





7S12 TDR/SAMPLER 





MEASUREMENT FLEXIBILITY 
* Dc to 350 MHz (T; 1 ns) 1 MQ — S-5 

* Dc to 1 GHz (T, 350 ps) 50 2 —S-1 

* Dc to 1 GHz (T, 350 ps) 100 k2 — S-3A 
* Dc to 4.6 GHz (T,; 75 ps) 50 2 — S-2 

* Dc to 11.5 GHz (T, 30 ps) 50 2 — S-6 

* Dc to 14 GHz (T,; 25 ps) 50 2 — S-4 

* Dc to 18 GHz Trigger Countdown — S-51 
* <25 ps T, Pulse Generator — S-52 

* Dc to 1 GHz Pulse Generator — S-52 

* <1 ns T, Pulse Generator — S-54 


7$11 
SAMPLER 





W/O PRETRIGGER 


FEATURES 
7711 " 


SAMPLING | ° Leading Edge 
SWEEP 


Viewing to 25 ps 
in Random Sampling 
Mode. 
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TEK systems 


Sampling Plug-ins 

7000 Series sampling plug-ins can increase the 
versatility of your mainframe by providing mea- 
surement capabilities up to 14 GHz on repetitive 
signals. The Sampling family consists of five plug- 
ins, ten specially-designed sampling heads, and 
various Supporting accessories that provide maxi- 
mum configurability for the user. 


Specific uses for samplers include general UHF 
measurement and TDR (Time Domain Reflectom- 
etry) although other applications are numerous. 


For UHF requirements, Tektronix offers flexibility 
in time domain measurement. For example, the 
7811 Sampling Unit/7T11 Sampling Sweep com- 
bination provides triggering to 12.4 GHz, and the 
choice of modular heads for optimum signal 
acquisition. Two 7S11s and one 77111 provide 
dual-trace capability. For users who want a plug- 
in sampler operationally similar to conventional 
vertical/time base plug-ins, the 1GHz 7S14 is 
available. Two identical channels provide 
2mV/div sensitivity, dual trace display, built-in 
time base, and calibrated delayed sweep. All of 
these plug-ins provide a cost-effective way to 
obtain Gigahertz measurement capability for re- 
petitive signals. 


TDR Is widely used in microwave stripline evalua- 
tion, Computer backplane measurements, and 
printed circuit board testing. The fast risetimes of 
samplers make them well suited for these mea- 
surements. With TDR, a pulse is sent down a 
conductive path and measured as it reflects back 
from any impedance changes in the device under 
test. Any impedance variations in the path cause 
a corresponding signal to be displayed on the 
scope. The precise location and type of imped- 
ance anomaly (open, short, step change) in the 
conductive path is directly readable on the dis- 
play. The 7S12 TDR Sampler is a high-resolution 
unit that provides maximum versatility for TDR 
measurements in addition to general purpose 
applications. 


The Sampling Decision Tree diagram can be 
helpful to select a configuration for a particular 
measurement requirement. 


SAMPLING HEAD CHARACTERISTICS 





*t Smoothed 
*2 Unsmoothed 
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Measurement 
Point 
(95.16) 


DP 8 


VZR @ 


50 2 
Reference 


aVCRD = 311.inep 
@ WFR 


aHCRD = 6.64108 
95.16 & STOP IN PL S 





CRT Readout 
CRT photo shows an automated impedance measurement on a four foot length of 93 Ohm coax. An easy-to-use program allows 
the operator to obtain a direct readout in Ohms (bottom center) after positioning cursors on selected points on the display. 


Automated Measurements With the 7854 Oscilloscope and 7S12 Sampler Plug-in 





—- 


The 7854/7S12 combination is ideally suited for making a wide variety of automated sampling measurements. Examples of easy- 
to-program measurements are: measuring propagation delay through active or passive devices; measuring distance to faults in 

coax cables; and measuring impedance in EC boards and other controlled-impedance devices. Programs can be entered into the 
7854 via the calculator keyboard for simple operator-controlled measurements, or tests can be computer-controlled via a remote 


terminal on the GPIB for production applications. 
ACCESSORY PROBES FOR 50 2 SAMPLERS 


ee rie oo_| “ie” | ni 


eT 1 
oe 
Active — FET"? 


Dc to 900 MHz 
Dc to 900 MHz 
Dc to 900 MHz 


Dc to 500 MHz 


Passive 







Package 
Number*? 


010-6056-03 
010-6057-03 


















010-6201-01 
(includes 

attenuators) 
010-6202-03 plus 


010-0384-00 to 
provide 100X 














Dc to 500 MHz 
Active — Variable Bias/Offset 


peso | tox | 6 | aso | 16 pF | <023ps | Octo1sGHz | 010-6230-01 


“1! Length in feet except where specified. 
*2 Refer to probe section for additional information. 
*3 Requires power source: Most four compartment mainframes provide probe power. See page 437 for FET Probe Power Supplies. 
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45 PS TDR OR 
GENERAL-PURPOSE SAMPLER 





7$12 


45 ps TDR or a General Purpose Sampler 





6 Plug-in Sampling Heads Available 
2 Plug-in Pulse Sources Available 

1 Trigger Recognizer Head Available 
1 Trigger Countdown Head Available 





The 7S12 is a combined vertical-horizontal, dou- 
ble-width plug-in for high resolution TDR or gener- 
al purpose sampling measurements. As a TDR 
using the S6Sampling Head and S-52 Pulse 
Generator Head, the 7S12 has a system risetime 
of 45 ps (return from short-circuit termination) and 
distance range to 250 feet in any cable. Its verti- 
cal scale is calibrated in reflection coefficient (p) 
from 2 mp/div to 500 mp/div and in voltage from 
2 mV/div to 500 mV/div. Two-way time or one-way 
distance to a discontinuity of interest is read 
directly from tape dial calibrated for time, air, 
polyethylene, or your choice of dielectrics. As a 
long line TDR using the S-5 Sampling Head and 
S-54 Pulse Generator Head, distance calibration 
extends to 4900 feet (air line) and discontinuities 
to twice this distance may be viewed. System 
risetime with this combination is 1.5 ns. 


General-purpose measurements may be made by 
using an S-1, S-2, S-3A, S-4, S-5, or S-6 Sampling 
Head with an S-53 Trigger Recognizer Head or 
S-51 Trigger Countdown Head. For dual-trace 
Sampling displays, use a 7S11 Sampling Unit with 
a 7S12. The addition of a 7M11 Dual Delay Line 
provides the signal delay necessary to view the 
triggering event when a pretrigger signal is not 
available. 


CHARACTERISTICS 
SYSTEM PERFORMANCE WITH S-6 AND S-52 
System Risetime — 35 ps or less for the incident step. 45 ps 
or less for the displayed reflection from a short-circuited, 1 ns 
test line. 


Time and Distance Ranges — Direct-reading tape dial gives 
calibrated one-way distance to at least 375 ft (air line). Time 
range is at least 0.75 us round trip. Both ranges are limited by 
the duration of the pulse from the S-52. 

Pulse Amplitude — At least +200 mV into 50 2. 

Input Characteristics — Nominal 50, feed-through signal 
channel (termination supplied). SMA (3 mm) connectors. 

Jitter — - 
Aberrations — +7%, —7%, total of 10% p-p within 1.8 ns of 
step with reference point at 1.8ns from step; +2%, —2%, 
total of 4% p-p after first 2.5 ns with reference point at 300 ns 
from step. 


TOR SYSTEM PERFORMANCE WITH S-5 AND S-54 
System Risetime — 1.5 ns or less for the displayed reflection 
from a short-circuited test line. 


10 ps (without signal averaging). 


Time and Distance Ranges — Direct-reading tape dial gives 
calibrated one-way distances to 4900 ft air line, 3240 ft solid 
polyethylene. Time range is 20 us round trip. 

Pulse Amplitude — At least +400 mV into 50 0). 


Input Characteristics — Nominal 501 test line connection 
(cable and T supplied). BNC connectors. 


Jitter — - 


Aberrations — + 4%, —6%, total of 10% p-p within first 17 ns 
of step; +1.5%, — 1.5%, total of 3% thereafter. 


20 ps (without signal averaging). 
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TDR/Sampler 


OTHER 7812 CHARACTERISTICS 
Vertical Scale — Calibrated in mp (reflection coefficient 10-3) 
and mV from 2 to 500 units/div in 8 steps (1-2-5 sequence), 
accurate within 3%. Uncalibrated Variable is continuous be- 
tween steps. 


Resolution — Reflection coefficients as low as 0.001 may be 
observed. Signal averaging reduces test-line noise in display. 


Dc Offset Range — +1 V to —1 V. Allows open-circuit reflec- 
tions to be displayed at full sensitivity. Monitor jack provides 
X10 dc offset through 10 k®. 


Time/Distance — Tape Dial is Calibrated in Time and Dis- 
tance: Full-scale ranges of 4900 ft, 490 ft, 49 ft (air dielectric); 
3200 ft, 320 ft, 32 ft (polyethylene dielectric); and 10 us, 1 us, 
0.1 us (time). Accurate within 1%. Distance calibration may be 
preset for dielectric having propagation factors from 0.6 to 1. 


Time/Div — 20 ps/div to 1 us/div (1-2-5 sequence) in three 
ranges with direct-reading magnifier. Accurate within 3%. Un- 
calibrated Variable is continuous between steps. 

Locate Button — Provides instant return to unmagnified dis- 
play showing entire full-scale range. Brightened portion of trace 
indicates time position and duration of magnified display. 
Display Modes — Repetitive or single sweep, manual or exter- 
nal scan. 

Signal Outputs — Pin jacks provide both vertical signal and 
sweep outputs. 





The 7S12 displays reflection coefficient (~) versus distance on 
a device-under-test. Here the 7S12 measures a reflection 
caused by a crack (open) in a PCB under test. Distance can be 
read directly from the 7S12 front panel, or calculated from the 
time base settings. 





INCLUDED ACCESSORIES 
750 ps rigid “U" delay line (015-1017-01); short-circuit termina- 
tion (015-1021-00); TOR slide rule (003-0700-00); TDR grati- 
cule overlay (331-0296-00); TOR graticule overlay 
(331-0297-00); instruction manual. 
a ee ee on 


ORDERING INFORMATION 
7812 TOR/Sampler without Sampling 


Heads (Tape Dial in Feet) .................0 $3,595 
Option 03 — Tape Dial Change (Meters) ..........sseeee +$25 
7603 Mainframe .........cccceccceccseecsseeseeees $2,865 
SSS er eS ee 


ae 





Extenders allow the user to locate the sampling head directly in 
a test fixture, avoiding potential signal degradation by cables. 


OPTIONAL ACCESSORIES 
3 ft Sampling-Head Extender — Order 012-0124-00 .. $375 
6 ft Sampling-Head Extender — Order 012-0125-00 .. $445 


NOTE: See 1502 and 1503 Portable TOR Cable Testers on pages 150-151. 


279 


or 
rY 
— 
o. 
= 
72 
rs 
Oo 
bm 
vn 
— 
or 
re 
” 
: 








a | 
S 
2, 
m 
2 
m 
” 
” 
> 
Ss 
U 
= 
z 
©) 
- 
< 
| 
” 





TE 


50 2 DELAY LINE 


7711 


10 ps/div to 5 ms/div Calibrated Time Base 





Random or Sequential Sampling 
Equivalent or Real Time Sampling 


No Pretrigger Required 





The 7111 Sampling Time Base provides equiva- 
lent-time and real-time horizontal deflection for 
single- or dual-trace sampling. Timing accuracy is 
within 3% and nonlinearity is well below 1%. Trig- 
gering range is from approximately 10 Hz (se- 
quential mode) to above 12.4 GHz. The 7T11lisa 
companion unit to the 7S11. 


CHARACTERISTICS 
Time/Div Range — 10 ps/div to 5 ms/div (1-2-5 sequence) di- 
rectly related to time position ranges. Uncalibrated Variable is 
continuous between steps to at least 4 ps/div. 


Time Position Range — Equivalent time is 50 ns to 50 us in 
four steps; real time is 0.5 ms to 50 ms in three steps. 


Time/Div Accuracy — Within 3% for all time/div settings over 
center 8 cm. 


TRIGGERING 
Ext 50 2 Input — Frequency range is dc to 1 GHz in 1X Trig 
Amp mode. Sensitivity range is 12.5mV to 2V p-p (dc to 
1 GHz) in X1 Trig Amp, 1.25 mV to 2 V p-p (1 kHz to 50 MHz) 
in X10 Trig Amp. Input R is 502 within 10%. Maximum input 
voltage is 2 V (dc + peak ac). 


Ext 1 MQ Input — Frequency range is dc to 100 MHz in 
X1 Trig Amp mode. Sensitivity range is 12.5 mV to 2 V p-p (dc 
to 100 MHz) in X1 Trig Amp, 1.25 mV to 2 V p-p (1 kHz to 
50 MHz) in X10 Trig Amp. Input R is 1 MQ within 5%. Maxi- 
mum input voltage is 100 V p-p to 1 kHz (derating 6 dB per 
octave to a minimum 5 V p-p). 
Ext HF Sync — Frequency range is 1 GHz to 12.4 GHz. Sensi- 
tivity range is 10 mV to 500 mV p-p. Input R is 1 MQ. Maximum 
input voltage is 2 V p-p. 
Int Trigger Source (Sinewave Triggering)*'— Frequency 
range is 5 KHz to 500 MHz in X1 Trig Amp; 5 kHz to 50 MHz in 
X10 Trig Amp. Sensitivity range is 125 mV to 1 V p-p (referred 
to the vertical input) in X1 Trig Amp; 12.5 mV to 1 V p-p (re- 
ferred to the vertical input) in the X10 Trig Amp. 
*! Trigger circuits will operate to dc with pulse triggering, ex- 
cept for HF Sync. 


Random Mode Trigger Rate — 100 Hz minimum. 


50 us to 500 ns 1 div or less 


0.4 div or less 
50 ns 10 ps 30 ps 


*! Measured under optimum trigger conditions with Time/Div 
switch clockwise. 


Display Jitter*’ 









Time Pos Range Random Mode 









Pulse Out — Positive pulse amplitude at least 400 mV (into 
50 2) with 2.5 ns risetime or less. 

Trigger Kickout — 2 mV or less into 50 2 (except HF SYNC). 
Display Scan Rate — Continuously selectable from at least 
40 sweeps/s to <2 sweeps/s. 

External Scan — Deflection factor is continuously variable 
from 1 V/div to 10 V/div. Input R is 100 kQ within 10%. Maxi- 
mum input voltage is 100 V (dc + peak ac). 

Sweep Out — 1 V/div within 2%. Source R is 10 kQ2 within 1%. 
Ambient Temperature — Performance characteristics are val- 
id over an ambient temperature range of 0°C to +50°C. 


INCLUDED ACCESSORIES 
42 in BNC 50 © cable (012-0057-01); 3 mm SMA male to BNC 
adaptor (015-1018-00); 10X 50 attenuator (011-0059-02); 
3mm SMA male to GR874 adaptor (015-1007-00); instruction 
manual. 


Order 7T11 Sampling Sweep Unit ..... $4,730 
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SAMPLING UNITS TO 14 GHz 
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SAMPLING SWEEP UNIT 


Sampling Sweep Unit 


7$11 


2 mV/div to 200 mV/div 
Calibrated Deflection Factors 





Plug-in Sampling Heads 





The 7S11 is a single-channel sampling unit. The 
input configuration employs the sampling plug-in 
head concept. The heads, which mount in the 
7811, range in bandwidth from 350 MHz to 
14 GHz. 


The 7S11 can be used in a variety of combina- 
tions. Single-channel sampling uses one 7S11 
with a 7T11 Time Base. Two 7S11s and one 7T11 
provide dual-trace sampling. One 7S11 and one 
7S12 provide dual-trace sampling. Two 7S11s can 
be used for X-Y operations. 


CHARACTERISTICS 
Deflection Factor — 2 mV/div to 200 mV/div in 7 steps (1-2-5 
sequence), accurate within 3%. Uncalibrated Variable is contin- 
uous (extends deflection factor from 1 mV/div or less to at least 
400 mV/div). Deflection factor is determined by the plug-in 
sampling head. 
Bandwidth — Determined by the sampling head. 
input Impedance — Determined by the sampling head. 
Dc Offset — Range, +1 V to —1 V or more. Offset out is 10X 
the offset voltage within 2%. Source R is 10 kf. within 1%. 
Delay Range — At least 10 ns for comparing two signals in a 
dual-trace application. 
Memory Slash — 0.1 division or less at 20 Hz. 
Vertical Signal Out — 200 mV per displayed div within 3%. 
Ambient Temperature — Performance characteristics are val- 
id over an ambient temperature range of 0°C to +50°C. 
included Accessory — Instruction manual. 
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7S11 and 7T11 Plug-ins together provide accurate measure- 
ments on repetitive signals. Pulse risetime of 21 ps shown. 


Order 7811 Sampling Unit 
without Sampling Head ..........sscceeesees $1,885 
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50M DELAY LINE 


Delay Line 


7M11 





75 ns Time Delay 
Selectable Trigger Out 
175 ps Risetime 





The 7M11 is a passive dual delay line for use with 
the 7000 Series Sampling System. In low-repeti- 
tion-rate applications requiring the sequential 
mode of operation, the 7M11 provides the trigger 
source and signal delay necessary to view the 
triggering event at fast time-per-division settings. 


Vertical delay for two 7S11 vertical sampling units 
is available with the dual 502, 75 ns delay lines. 
The closely matched (30 ps) lines have GR874 in- 
put-output connectors, 175ps risetime, and 2X 
signal attenuation. Trigger selection is from either 
input, 5X attenuated, with a risetime of 600 ps or 
less. 


CHARACTERISTICS 
DELAY LINE 
Time Delay — 75 ns within 1 ns. 


Delay Difference — 30 ps or less between channels. 
Risetime — 175 ps or less. 
Attenuation — 2X within 2% into 50 2. 
input Impedance — 50 {) within 2%. 
Maximum Input — +5 V (dc + peak ac). 
TRIGGER OUTPUT 
Risetime — 600 ps or less. 
Attenuation — 5X within 10% into 50 © (referred to Input). 
Output Impedance — 50 {) within 10%. 
Ambient Temperature — Performance characteristics are val- 
id over an ambient temperature range of 0°C to +50°C. 


INCLUDED ACCESSORIES 
Ten inch BNC cable (012-0208-00); two 2ns GR cables 
(017-0505-00); instruction manual. 


Order 7M11 Delay Line ...........cccccsceees $1,415 





7000/5000 
SERIES 


TEK 


7814 


7814/5S14N 
Calibrated Delayed Sweep 





Two-Dot Measurements 

Dc to 1 GHz Bandwidth 
Dual Trace, 2 mV Sensitivity 
CRT Readout (7814 Only) 


Simplified Triggering 
Operational Ease of a vearaoniss 
Conventional Oscilloscope 7814 


Dual Trace Delayed Sweep Sampler 


The 7S14 Sampling Unit combines vertical and 
time-base functions in one double-width plug-in. 
Two identical vertical channels provide dual-trace 
sampling, a two-ramp time base and calibrated 
delayed sweep. Front-panel controls are grouped 
by color, and the control nomenclature is similar 
to conventional oscilloscope nomenclature. 
Learning to operate the 7S14 requires a minimum 
of effort for those familiar with conventional oscil- 
loscope operation for 7000 Series. 


A unique feature is a system for making two-dot 
time-interval measurements. This feature provides 
an easy and accurate means for measuring the 
time between two points on a waveform. One 
bright dot on the trace is positioned with the 
Delay Zero control to the start of an event to be 
measured. Next a second bright dot is positioned 
by the Delay Time Multiplier Control to the end of 
the event. The time-interval between the selected 
points is then determined by multiplying the 
number read directly from the Delay Time Multipli- 
er Dial by the selected time per division. 


The 5S14N Sampling Unit combines amplifier and 
time-base functions in one double-wide plug-in 
unit designed to operate in all 5000 Series main- 
frames. Combining the sampling amplifier and 
time-base functions in one plug-in enables the 
5S14N to provide economy and ease of opera- 
tion. There is no readout with the 5S14N. 


CHARACTERISTICS 
The following specifications are identical for both units unless 
otherwise noted. 
VERTICAL CHANNEL 
Modes — CH 1 only; CH 2 only; Dual Trace; CH 1 added to 
CH 2; CH 2 subtracted from CH 1 (CH 2 Invert); CH 1 Vertical 
(Y), CH 2 Horizontal (X). 


input Impedance — Nominally 50 2. 

Bandwidth — Equivalent to dc to 1 GHz. 

Risetime — 350 ps or less. 

Step Aberrations — +2%, —3%, total of 5% p-p within first 
5 ns, + 1% thereafter, both tested with a 284 Pulse Generator. 
Deflection Factor — 2 mV/div to 0.5 V/div in 8 steps (1-2-5 
sequence). Continuously variable between steps by at least 2.5 
to 1. 


Accuracy — Within +3%. 

Maximum Input Voltage — +5 V. 

Input Signal Range — 2 V p-p maximum within a +2 V to 
—2 V window at any sensitivity. 

Dc Offset Range — At least +2 V to —2 V. 

Displayed Noise — 2 mV or less unsmoothed (measured tan- 
gentially). Low noise pushbutton reduces random noise by a 
factor of 4 to 1 or more. 

Vertical Signal Output — 0.2 V/div of vertical deflection; 
10 kf? source resistance. 


Channel Delay Difference — Adjustable to zero, or for any 
time difference up to at least 1 ns. 


TIME BASE 
Scan Modes — Repetitive, single, manual, or external. 


Delaying Sweep — May be used as the CRT time base or as a 
delay generator for the delayed sweep. The sweep starts with 
minimum delay from the instant of trigger recognition. When 
the delaying sweep mode is selected for the time base, two 
bright dots in the trace, which may be positioned anywhere on 
the displayed waveform, are generated. The time between dots 
is equal to the reading on the Delay Time Multiplier dial multi- 
plied by the Time/Div. 

Delayed Sweep — This mode is used when the signal to be 
displayed occurs considerably later than the instant of trigger 
recognition or when the time must be 5 ns or less per division. 
The delayed sweep may be started with zero delay time with 
respect to the start of the delaying sweep. Or the start may be 
delayed by any time interval up to that represented by 10 divi- 
sions of the delaying sweep selected. 

Horizontal Signal Output — 1.0 V/div of horizontal deflection; 
10 kf. source resistance. 


DELAYING SWEEP 
Range — 10 ns/div to 100 us/div in 13 steps (1-2-5 sequence). 
Accuracy — Within +3%, excluding first 0.5 division of dis- 
played sweep. 
Delayed Zero (1st Dot) — Adjustable to correspond to any 
instant within the time interval represented by the first 9 divi- 
sion of the delaying sweep selected. 
Delay Time (2nd Dot) — Adjustable to any position of the time 
interval represented by 10 division of the delaying sweep 
selected. 
Delay Accuracy — Within + 1% of 10 division when measure- 
ment is made within the last 9.5 division. 


DELAYED SWEEP 
Range — 100 ps/div to 100 us/div in 19 steps (1-2-5 se- 
quence). Variable between steps by at least 2.5 to 1. 
Accuracy — Within +3% excluding first 0.5 division of dis- 
played sweep. 


1 GHz DUAL-TRACE 
DELAYED SWEEP SAMPLERS 
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Dual Trace Delayed Sweep Sampler 


Start Delay — Depends on the delaying sweep time selected 
and the setting of the Delay Time Multiplier dial. Adjustable 
from zero to any time interval up to that represented by 10 divi- 
sions of the delaying sweep selected. The delaying sweep start 
point corresponds to the position of the second bright dot. 
Delay Jitter — <0.05% of the time represented by 1 division 
of the delaying sweep selected. 


TRIGGERING AND SYNC 
Signal Sources — Internal from CH 1 vertical input or external 
through front-panel connector. 
External Triggering — Nominal 50 © input, ac coupled, 2 V p-p 
50 V dc maximum. Trigger pulse amplitude 10 mV p-p or more 
with risetime of 1 ws or less. 10 Hz to 100 MHz. Sinewave 
amplitude 10 mV p-p or more from 150 kHz to 100 MHz. 
internal Triggering — Pulse amplitude 50 mV p-p or more with 
risetime of 1 us or less. Sinewave amplitude 50 mV p-p or more 
from 150 kHz to 100 MHz. 
Triggered Mode — Trigger recognition may be made to occur 
at any selected voltage level between +0.5 V and —0.5 V on 
either a + slope or a — slope of the triggering signal. 
Autotrigger Mode — For small signals or when there may be 
no triggering signal. Sampling pulses are automatically gener- 
ated at a low rate in the absence of a triggering signal so that a 
trace may always be generated and displayed. The trigger level 
range automatically adjusts to approximately the p-p voltage of 
the signal. 
Holdoff — Varies the length of the interval during which recog- 
nition is inhibited. Variation is at least 5 to 1. The control is 
particularly useful for displaying digital words when triggering 
on binary pulses. 
HF SYNC Mode — For sinewaves from 100 MHz to 1 GHz, 
10 mV p-p or more from external source, 50 mV p-p or more 
from internal pickoff. 


INCLUDED ACCESSORIES 
Two X10 attenuators (011-0059-02); two 42 in 50 coaxial 


cables (012-0057-01); instruction manual. 
ae a Se ee a 


ORDERING INFORMATION 
7814 Dual-Trace Delayed Sweep Sampler 
for 7000 Series Oscilloscopes ............ $5,555 
5S14N Dual-Trace Delayed Sweep Sampler 
for 5000 Series Oscilloscopes ............ $5,630 
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SAMPLING HEADS 
TO 14 GHz 


TEK 





S-1 


Dc to 1 GHz Bandwidth 


Clean Transient Response 


The S-1 Sampling Head is a low noise, 350 ps risetime unit 
with a 502 input impedance. The S-1 can be plugged in or 
attached by a cable for remote use. A trigger pickoff within the 
S-1 provides a trigger signal output from the plug-in unit. 
Risetime — 350 ps or less. 

Bandwidth — Equivalent to dc to 1 GHz at 3 dB down. 
Transient Response — Aberrations as observed with the 
284 Pulse Generator are + 0.5%, — 3% or less, total of 3.5% or 
less p-p, first 5 ns following the step transition; — 0.5% or less, 
total of 1% or less p-p after 5 ns. 

Displayed Noise — 2 mV or less, unsmoothed; 1 mV, 
smoothed. 

Signal Range — Variable dc offset allows signals between 
+1V and —1V limits to be displayed at 2 mV/div. Signals 
between +2 V and —2 V limits may be displayed at 
200 mV/div. For best dot response with random-sampling 
sweep unit, signal amplitude should be <500 mV p-p. 

Input Characteristics — Norminally 509. Safe overioad in 
+5 V. GR874 input connectors. 

Included Accessories — 5 ns, 50° RG58 A/U Cable 
(017-0512-00); 10X, 502 GR attenuator (017-0078-00): in- 
struction manual. 


Weight — Net: 0.5 kg (1.0 Ib). Shipping: 1.4 kg (3.0 Ib). 
Order S-1 Sampling Head ....... ercscesecee G 1,200 


S-2 


Dc to 4.6 GHz Bandwidth 


Displayed Noise <6 mV (Unsmoothed) 


The S-2 Sampling Head is a 75 ps risetime unit with a 502 
input impedance. The S-2 can be plugged in or attached by a 
cable for remote use. A trigger pickoff within the S-2 provides a 
trigger signal output from the plug-in unit. 

Risetime — 75 ps or less. 

Bandwidth — Equivalent to dc to 4.6 GHz at 3 dB down. 
Transient Response — Aberrations as observed with the 
284 Pulse Generator are +5%, —5% or less, total of 10% or 
less p-p, first 2.5 ns following a step transition; + 2%, —2% or 
less total of 4% or less p-p after 2.5 ns. 

Displayed Noise — 6 mV or less, unsmoothed; 3 mV, 
smoothed. 

Signal Range — Variable dc offset allows signals between 
+1V and —1V limits to be displayed at 2 mV/div. Signals 
between +2 V and —2 V limits may be displayed at 
200 mV/div. For best dot response with random-sampling 
sweep unit, signal amplitude should be <200 mV p-p. 

input Characteristics — Nominally 50. Safe overioad is 
+5 V. GR874 input connectors. 

Included Accessories — 5 ns, 50 2. RG213/U Cable 
(017-0502-00); 10X, 5002 GR attenuator (017-0078-00); in- 
struction manual.. 


Weight — Net: 0.5 kg (1.0 Ib). Shipping: 1.4 kg (3.0 Ib). 
Order S-2 Sampling Head ............ veveee $1,445 








Compact, 4.5 ft, 100 kQ, 2.3 pF Probe 
Dc to 1 GHz Bandwidth 
Displayed Noise <3 mV (Unsmoothed) 





The S-3A Sampling Head is an active sampling-probe unit with 
100 kf2, 2.3 pF input impedance. Up to 2 V of dc offset may be 
used while maintaining a 2 mV/div deflection factor. 


Risetime — 350 ps or less. 


Bandwidth (Probe Only) — Equivalent to dc to 1 GHz at 3dB 
down. 


Transient Response (Probe Only) — Aberrations in the first 
2 ns following a step are +8%, —2% or less, total of 10% or 
less p-p, + 1%, — 1% or less, total of 2% or less p-p after 2 ns, 
with 284 pulse displayed. 

Displayed Noise (Probe Only) — 3 mV or less referred to 
probe tip (includes 90% of dots). 


Signal Range — Variable dc offset allows signals between 
+1V, 1X range, or +2 V and —2 V, 2X range, to be displayed 
at 2 mV/div. The signal range may be increased 10X or 100X 
with the probe attenuators. 


Included Accessories — 10X attenuator head (010-0364-00); 
100X attenuator head (010-0365-00); two test-point jacks 
(131-0258-00); coupling capacitor (011-0098-00); probe tip 
(206-0114-00); tip ground adaptor (013-0085-00); 51/2 inch 
ground lead (175-1017-00); 12'/2 inch ground lead 
(175-1018-00); 3 inch cable assembly (175-0249-00); end cap 
(200-0834-00); three ground clips (344-0046-00); two end caps 
(200-0835-00); probe holder (352-0090-00); carrying case 
(016-0121-01); 6 inch elec lead (175-0849-00); 3 inch elec lead 
(175-0849-00); retractable hook tip (013-0097-01); 50 2 volt- 
age pickoff (017-0077-01); instruction manual. 


Weight — Net: 1.4 kg (3.0 Ib). Shipping: 2.3 kg (5.0 Ib). 
Order S-3A Sampling Head ................ $1,885 


S-4 
25 ps Sampling Head 

Dc to 14 GHz Equivalent Bandwidth 
Displayed Noise <5 mV (Unsmoothed) 





The S-4 Sampling Head is a 25 ps risetime unit with a 502 
input impedance. The S-4 can be plugged into the sampling 
unit or attached by a sampling head extender for remote use. A 
trigger pickoff within the S-4 provides a trigger signal output 
from the plug-in unit. 

Risetime — 25 ps or less. 

Bandwidth — Equivalent to dc to 14 GHz at 3 dB down. 
Transient Response — Aberrations in the first 400 ps follow- 
ing a step from an S-52 Pulse Generator Head are — 10%, 
+ 10% or less, total of 20% or less p-p. From 400 ps to 25 ns 
following a step from a 284 Pulse Generator, —0%, + 10% or 
less, total of 10% or less, p-p with 284 pulse displayed; after 
25 ns, —2%, +2% or less, total of 4% or less p-p. 

Displayed Noise — 5mvV or less, unsmoothed; 2.5 mV, 
smoothed (includes 90% of dots). 

Signal Range — Variable dc offset allows signals between 
+1V and —1V limits to be displayed at 2 mV/div. For best 
dot-transient response with random-sampling sweep unit, sig- 
nal amplitude should be less than 500 mV p-p. 

Input Characteristics — Nominally 50 2. Safe overload +5 V. 
SMA (3 mm) input connector. 

Included Accessories — 2)ns cable with SMA connectors 
(015-1005-00); 10X 502 SMA attenuator (015-1003-00); 
GR874 to SMA male adaptor (015-1007-00); SMA male-to- 
male adaptor (015-1011-00); 516 inch wrench (003-0247-00); 
instruction manual. 

Weight — Net: 0.5 kg (1.0 Ib). Shipping: 0.9 kg (2.0 Ib). 


Order S-4 Sampling Head .........0 $2,825 





7000 
SERIES 





S-5 





1 MQ, 15 pF Input Impedance 
Passive Probe 


Internal Trigger Pickoff 


The S-5 Sampling Head is a low-noise, 1 ns risetime sampling 
unit with a 1 MQ, 15 pF input impedance. When used with the 
included P6010 Passive Probe, the input impedance increases 
to 10 MQ, 10 pF while maintaining the 1s risetime at the 
probe tip. A switch on the sampling head selects either ac or dc 
coupling of the input. 

Risetime — S-5 only, 1 ns or less; with 3.5 ft P6010, 1 ns or 
less. 

Bandwidth — Equivalent to dc to 350 MHz at 3 dB down at 
input connector or probe tip. 

Transient Response — S-5 only (driven with a 50 1 source 
terminated in 50 Q): aberrations + 2.5%, —5% or less, total of 
7.5% or less p-p within 17 ns after step; + 1%, —1% or less, 
total of 2% or less p-p thereafter. 

S-5/P6010 (3.5 ft probe, properly compensated): aberrations 
+5%, —5% or less total of 10% or less p-p within 25 ns after 
step; + 1%, — 1% or less total of 2% or less p-p thereafter. 
Displayed Noise — S-5 only, 500 xV or less (includes 90% of 
dots). S5/P6010, 5 mV or less (includes 90% of dots). 

Signal Range — S-5 only: dc coupled, 1 V p-p from +1 V to 
—1V; ac coupled, 1 V p-p. S5/P6010: dc coupled (dc + peak 
ac), 10 V p-p; ac coupling, dc voltage, 100 V. 

input Characteristics — S-5 only, 1 MQ within 1% paralleled 
by 15 pF. S-5/P6010, 10 Mf? paralleled by = 10 pF. 
Attenuator Accuracy — Probe attenuation is 10X within 3%. 


Included Accessories — 50) termination (011-0049-01); 
P6010 Probe package (010-0188-00); instruction manual. 


Weight — Net: 0.3 kg (0.6 Ib). Shipping: 0.9 kg (2.0 Ib). 
Order S-5 Sampling Head .............0+ $1,320 


S-6 


30 ps Risetime 





Displayed Noise <5 mV (Unsmoothed) 
Loop-Through Input 





The S-6 Sampling Head is a 502? feed-through unit for high- 
speed applications. 

Risetime — 30 ps or less. 35 ps or less as observed with 
S-52 Pulse Generator. 


Bandwidth — Equivalent to dc to 11.5 GHz at 3 dB down. 


Transient Response — Pulse aberrations following the steps 
are +7%, —7%, total of 10% p-p within 1.8 ns of step with 
reference point at 1.8ns from step; +2%, —2%, total of 
4% p-p after first 2.5 ns with reference point at 300 ns from 
step. 


Displayed Noise — 5 mV or less, measured tangentially. 


Signal Range — +1 V to —1V (dc + peak ac). 1 V p-p. Dc 
offset allows any portion of input signal to be displayed. 

input Characteristics — Nominally 50 {2, loop-through system, 
unterminated. SMA (3 mm) connectors. Maximum safe over- 
load is +5 V. 

Included Accessories — 50{) termination (015-1022-00); 
1 ns 50 2 cable (015-1019-00); SMA (3 mm) female-to-female 
adaptor (015-1012-00); combination wrench (003-0247-00); 
SMA male-to-GR874 adaptor (015-1007-00); instruction 
manual. 


Weight — Net: 0.5 kg (1.0 Ib). Shipping: 0.9 kg (2.0 Ib). 
Order S-6 Sampling Head ..........+. $2,435 


7000 
SERIES 


TEK 


PULSE GENERATOR HEADS 


TRIGGER RECOGNIZER AND TRIGGER COUNTDOWN HEADS 





TIMING HEAD CHARACTERISTICS 


High Speed 
Sinewave Sampling 


=25 ps | High Resolution 



















1 to 18 GHz trig- 
ger countdown 


De to 1 GHz trig- 
ger recognizer 








S-53 







Medium Resolution 
TOR 


S-51 





18 GHz Countdown 
10 ps or Less Trigger Jitter 





The S-51 Trigger Countdown Head is a free-running tunnel- 
diode oscillator designed to provide stable sampling displays of 
sinewaves from 1 GHz to 18 GHz. The S-51 has a front-panel 
sync control that synchronizes the oscillator frequency to a 
subharmonic of the input signal. The output from the S-51 is 
available at a front-panel trigger output Connector and through 
a rear-panel connector for internal triggering. The output signal 
is a direct countdown of the input and permits triggering by a 
standard sampling time-base unit. 


Input Signal — Frequency range is 1 GHz to 18 GHz. Stabie 
synchronization on signals at least 100 mV p-p, as measured 
separately into 50 2, 5 V, p-p maximum. 


Input Characteristics — 50 {2 SMA (3 mm) connector. Open 
termination paralleled by 1 pF. 


Trigger Output — Front-panei trigger output is at least 
200 mV into 50 2, BSM type connector. Internal trigger output 
is at least 100 mV into 50 22, internally connected to sampling 
unit. Jitter is 10 ps or less with signals from 5 GHz to 18 GHz; 
15 ps or less with signals from 1 GHz to 5 GHz. Kickout at 
signal input connector is 400 mV or less; kickout occurs be- 
tween successive samples. 


Weight — Net: 0.5 kg (1.0 Ib). Shipping: 2.3 kg (5.0 Ib). 
Included Accessory — Instruction manual. 


Order S-51 Trigger Countdown 
OED cninnenseneneimancninniitssimsninaipaiaiamainanseiges $1,380 


$-52 
25 ps Risetime 


200 mV into 50 2 
50 2 Source 


Pretrigger Output 
(SS Se 
The S-52 Pulse Generator Head is a tunnel-diode step genera- 
tor designed for use with the 7S12 as a high resolution Time 
Domain Reflectometer. 

For TDR applications, the S-52 features automatic bias circuit 
control to eliminate effects of tunnel-diode and load changes. A 
50 2 reverse termination minimizes reflections. The pulse width 
is sufficient for distances up to 250 ft in any cable. A pretrigger 
output allows the S-52 to be operated in sequential sampling 
systems without a delay line. 


Pulse Output — Risetime is 25 ps or less. Amplitude into 50 2 
is at least 200 mV, positive-going. Pulse duration when used 
with the 7S12 in the TOR mode is typically 750 ps. Pulse dura- 
tion when powered by the 7S11 is >800ps. Pulse period 
16 us within 2 us. Pulse aberrations following the step are 
+7%, —7%, total of 10% p-p within 1.8 ns of step with ref- 
erence point at 1.8 ns from step, + 2%, — 2%, total of 4% p-p 
after first 2.5 ns with reference point at 300 ns from step. 





Pretrigger Output — Risetime is 1 ns or less. Amplitude into 
50 {) is at least 1 V, positive going. Pretrigger pulse duration is 
4 ns. Pretrigger occurs 85 ns (within 5 ns) before the pulse out- 
put. Pretrigger to pulse output jitter is 10 ps or less. Pretrigger 
output is also available at rear connector for internal triggering 
of the sampling sweep unit. 

Output Connectors — Pulse output uses an SMA (3 mm) con- 
nector. Pretrigger output uses a BSM connector. 

Weight — Net: 0.3 kg (0.8 Ib). Shipping: 0.5 kg (1.0 Ib). 


Included Accessories — 1 ns, 50 {2 semirigid coax delay line 
(015-1023-00); instruction manual. 


Order S-52 Pulse Generator 
| ee $1,750 


$-53 
Dc-to-1 GHz Operation 
10 mV Sensitivity 


The S-53 Trigger Recognizer Head is intended for use with the 
7S12 to permit operation as a general-purpose sampling sys- 
tem. The S-53 supplies triggering for the 7S12. 

Input Characteristics — Frequency range is dc to 1 GHz. Sen- 
sitivity range is 10 mV to 2 V p-p into 50 £2. Kickout at input, 
+5 mV or less. 

Output Characteristics — Risetime is 1 ns or less. Amplitude 
is at least 1.5 V positive-going into 50 2. Pulse duration is 3 ns 
within 2ns at the 50% amplitude level. Pulse period is 27 us 
minimum. Trigger-to-signal delay is 15 ns or less; jitter is 15 ps 
or less. 

Connectors — Trigger input connector is BNC type. Front- 
panel trigger output connector is BSM type. Trigger output is 
also available at rear connector for internal triggering. 

Weight — Net: 0.3 kg (0.8 Ib). Shipping: 0.5 kg (1.0 Ib). 


Included Accessories — 42 inch, 50 cable (012-0057-01); 
10X 50 2 attenuator (011-0059-02); instruction manual. 


Order S-53 Trigger Recognizer 
fe 


$-54 
1 ns Risetime 


Low Aberrations 

400 mV into 50 2 

50 2 Source 

Variable Pretrigger Lead Time 


The S-54 Pulse Generator Head is a step generator designed 
for use with the 7S12 as a long line Time Domain Refiectome- 
ter unit. 

Intended for TDR applications, the S-54 is 50 2 reverse termi- 
nated to minimize reflections and has a 0 V base line to elimi- 
nate base line shift with load changes. A continuously variable 
front-panel control enables adjustment of pretrigger lead time. 
The pretrigger output allows the S-54 to be operated in se- 
quential sampling systems without a delay line. 


Pulse Output — Risetime is 1 ns or less. Amplitude into 50 © is 
+400 mV or greater. Pulse duration is 25 us within 2 us. Pulse 
aberrations following the step are +1.5%, —1.5%, total of 
1.5% p-p, as displayed with S-1 Sampling Head. Base line level 
is 0 V within 20 mV, terminated in 50 0. 











Pretrigger Output — Risetime is 5 ns or less. Amplitude into 
50 (2 is at least 200 mV, positive-going. Pretrigger pulse dura- 
tion is 20 ns or less at the 50% amplitude point. Pretrigger lead 
time is front panel adjustable from 120 ns or less to 1 us or 
greater. Pretrigger-to-pulse-output jitter is 100 ps or less at 
120 ns lead time to 1 ns or less at 1 us lead time. 

Output Connectors — Pulse output uses a BNC connector. 
Pretrigger output uses a BSM connector. 

Included Accessories — BNC T connector (103-0030-00); 
8 inch 50 © cable (0T2-0118-00); instruction manual. 


Weight — Net: 0.3 kg (0.8 Ib). Shipping: 0.5 kg (1.0 Ib). 
Order S-54 Pulse Generator 
HOR micsnccciccnsccaictacsinacdcasacancacsionacnaneoneans $1,135 


OPTIONAL ACCESSORIES 
P6040/CT-1 Current Probe 


Pe TES I TOSI Gistncicnisiesintiteeceiiieeteitcaiinnianiinetieaniaicinnti $143 
P6056 10X Passive Probe 

Order’ O1D- BOSS GS cisisicnresstaressissnsssmreaieemsnensanea $165 
P6057 100X Probe 

ONT O1GC-COB TOS sccsicsccectinccssnssicniicieusienammmnnaves $170 
Coupling Capacitor, GR874-K 

SNE Tene RI AIU  siixndicniiccstbanicsinieitatiiannencaneenenentintiitthatlliatin $90 
Power Divider GR874-TPD 

Order O17 GOB 200 cscececseverecssesisesarovrasereeswsevnteensenvusussesecs $350 
GR to BNC Adaptor 

CRO OT TORS OO seccastcsistasnnccsiasinusssjecimcniemansanecniineseien $43 
Probe Tip-to-BNC Adaptor 

CORE UH sanncssnnsnccsnssbennansannbanninnanasinnnmnenvanamal $8.00 
Probe Tip-to-GR Adaptor 

Order O17 -GOT6 OD <cccsscnscscesscssssssscesscscscvsctsesassaseavocssieessues $42 
Probe Tip-to-GR Terminated Adaptor 

Cet OT T-COBS- OO scinsseccsrimssuricotacaranaiccimiasitiondies $50 


OPTIONAL SAMPLING HEAD ACCESSORIES 
With SMA (3 mm) Connectors 


2X 50 2 Attenuator Order 015-1001-00 20000... eeeeeeeeeee $120 
5X 50 © Attenuator Order 015-1002-00 0... ceeececeeseeeee $120 
10X 50 © Attenuator Order 015-1003-00 ...........eccceeeee $120 
50 2 Termination Order 015-1004-00 ......ccccceseeeeeseeeeees $60 
2 ns 50 2 Signal Cable Order 015-1005-00 ..........::ses00n0 $80 
5 ns 50 2 Signal Cable Order 015-1006-00 .................. $130 
Female-to-GR874 Adaptor Order 015-1007-00 ............. $100 
Male-to-GR874 Adaptor Order 015-1008-00 ................. $100 
Male-to-N Female Adaptor Order 015-1009-00 .............. $50 
Male-to-7 mm Adaptor Order 015-1010-00 .............000. $175 
Male-to-Male Adaptor Order 015-1011-00 ..........ccceeeeeee $20 
Female-to-Female Adaptor Order 015-1012-00 ............. $16 
Coupling Capacitor Order 015-1013-00 .........cccceceeeeeees $180 
50 2 Power Divider T Order 015-1014-00 .......cccccceeeeeeee $200 
500 ps 50 2 Semrigid Cable Order 015-1015-00 ........... $40 
SMA T Adaptor Order 015-1016-00 .0........eccecceesseeeeeeneeees $30 
SMA Male-to-BNC Female Adaptor 

Crear OFS OVD sicccscisissctaccssesssstinccitacacensiasigasvatnaeants $8.00 
1 ns 50 Q Cable Order 015-1019-00 .0......eeeeeeseesereeeeee $105 
SMA Male Short-Circuit Termination 

Orr OVS-AGZO OO wsccssincresnannscavsscseccrssasvactecanssinniccasacs 


SMA Female Short-Circuit Termination 
CGO O16 1021 O csscrsenerccprcascesnnactsnscasceasnasmsarcccsetasecees 


SMA Male 50 © Termination Order 015-1022-00 
With BNC Connectors 

50 2 Feed-through Termination 

Ordder 011-0040-01 .icccccscsosscosessuscccsscocssescosnevescesoscevecsionesoes 
50 2 Feed-through (5 W) Order 011-0099-00 ............0 
50 2 2X Attenuator Order 011-0069-02 .........sesserrererere 
50 2 2.5X Attenuator Order 011-0076-02 .........-eeereesenee 
50 2 5X Attenuator Order 011-0060-02 .........cccesereeeseeee 
50 2 10X Atteuator Order 011-0059-02 ..........cccecseeenenee 
50 2 18 in, Coaxial Cable Order 012-0076-00 ................ 
50 2 42 in, Coaxial Cable Order 012-0057-01 ...........000 
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Digital Storage Capability 

The 5223 Digitizing Oscilloscope provides 
digital storage at the touch of a button, in- 
tensified pretrigger viewing, equivalent time 
sampling, and X-Y displays. The optional 
IEEE Standard 488 interface is ideal for 
physical, mechanical and biomedical appli- 
cations. For further information see page 


336 in the Digitizer Section. Maximum Flexibility 


The 5100 Series is ideal for low frequency 
applications such as medical and mechani- 
cal measurements requiring up to 2 MHz 
bandwidth. It gives you unparalleled choices 
in measurement flexibility such as dual- 
beam, split-screen, bistable storage dis- 
plays, differential inputs and spectrum 
analysis. 


Performance Value 

Designed for the cost-conscious user as an 
alternative to the monolithic scope, the 5400 
Series gives you 50 MHz bandwidth in both 
nonstore and variable persistence storage 
mainframes with CRT readout. 





The NEW 5116 combined with a 5D10 

Waveform Digitizer provides unique three- 
color display in addition to the digital stor- 
age capabilities and features of the 5D10. 


Expandability 

With the 5000 Series plug-in oscilloscope, 
you are making a cost-effective investment 
in current technology—and ensuring your- 
self a share in the future. 


5000 SERIES VERTICAL AMPLIFIER CHARACTERISTICS 


PAGE | 29s | oe] te] te | 
Differential 
Comparator Differential Differential*' 
Performance Feature Single Trace | Four Trace Single Trace | Dual Trace Single Trace | Single Trace 


50 uV/div 
1 mV/div 1 mV/div 1 mV/div 1 mV/div 0.5 mA/div 


1_ MHz 


Mainframe Compatibility ° 


5110 Single Beam 

5111A Bistable Storage, Single Beam 
5113 Bistable Storage, Dual Beam 
5116 3-Color Display 


5223 Digital Storage, Single Beam 

5440 Single Beam 

5441 Variable Persistence Storage, 
Single Beam 


*! Voltage and current probe inputs. 


1 mV/div 
2 MHz 
10,000:1 


Minimum Deflection Factor 
Bandwidth —3 dB 
CMRR 


*2 Compatible, but does not provide CRT readout. 


indicates Recommended Combination 


| 5A22N | 5A26 5A48 
| 296 | 289 
Differential Dual 
Single Trace | Differential Dual Trace Dual Trace 
35 MHz 50 MHz 


100,000:1 100,000:1 


*3 Bandwidth is dc to 25 MHz at 1 mV/div and 2 mV/div. 


5000 SERIES MAINFRAME/TIME BASE RECOMMENDATIONS 





MAINFRAMES 
PRODUCT | 5110 |5111A | 5113 | 5116 | 5223 | 5440 | 5441 
Time Base Performance Feature Sweep Rate Single Sweep |Volits/Div Ext Mode * Indicates Recommended Combination 
5B10N Single Sweep Time Base/Amplifier Tusto5s 50 mV & 500 mV o2 
5B12N Dual Sweep Time Base A-1yusto5s 50 mV & 500 mV o2 
B-2 us to0.5s 
5B40 Single Sweep Time Base 0.1 us to5s 50 mV © 
5B42 Delaying Time Base A-0.1 us to5s 50 mV S 
B-0.1 us to0.5s 
5B25N Digital Time Base for 5223 0.2usto5s 50 mV a2 
Speckal arpaes Piagnn {|__| _.|  . | |. |. J. 1. | 
5CT1N Semiconductor Curve Tracer e 
5S14N Dual Trace Delayed Sweep Sampler e 
5D10 Waveform Digitizer e 


*! Compatible, but does not provide digital storage. *2 Compatible, but does not provide CRT readout. 
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*3 Required for color display. 
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Low Cost 

2 MHz, 10 MHz or 50 MHz Bandwidth 
Sampling to 1 GHz 

0 to 100 kHz Spectrum Analysis 

Seven Oscilloscope Models 

Wide Choice of Plug-ins 

Color, Digital, Dual-Beam & Storage Displays 
CRT Readout (5400 Series Only) 

Large 6.5 Inch CRT (8 x 10 Div) 

10 nV/Div High Gain Differential Amplifier 
One to Eight Trace Capability 
Delayed-Sweep Time Bases 

Y-T or X-Y Operation 

Bench-to-Rack Convertibility 





The 5000 Series oscilloscopes are designed to 
provide optimum versatility and performance at 
the lowest possible price. 


5100 SERIES OSCILLOSCOPES 

Four 5100 Series oscilloscopes are available. 
They include single-beam, dual-beam, and stor- 
age displays. The storage display units feature 
bistable, split-screen storage with large 6.5 inch 
CRTs. The dual beam units have two writing 
guns and two pairs of vertical deflection plates. 
One pair of horizontal deflection plates drives 
both beams. 


The 5100 Series also features 2 MHz mainframes 
with large 6.5 inch single-beam CRTs that ac- 
commodate two vertical deflection plug-ins and 
one horizontal deflection plug-in. They can be 
easily converted from bench to rackmount 
configuration. 


There is a wide choice of plug-ins available for 
use with the 5100 Series. Among these are the 
5S14N, a general purpose 1 GHz dual-trace sam- 
pling plug-in and the 5D10 Waveform Digitizer. 


The 5116 Oscilloscope is a new low-cost, single- 
beam scope which offers the modularity and 
flexibility of Tek's popular 5000 Series oscillo- 
scopes. When used with a Tektronix 5D10 Wave- 
form Digitizer, it provides a unique three-color 
display in addition to the digital storage capabili- 
ties and features of the 5D10. 


5223 DIGITIZING OSCILLOSCOPE 

You can get the benefits of digital storage, along 
with the time-tested advantages of a convention- 
al analog scope, in the 10 MHz 5223 Digitizing 
Oscilloscope. Combined in one powerful, conve- 
nient oscilloscope are pushbutton ease, high 
quality waveform display, pretrigger signal ma- 
nipulation, and optional GPIB interface, plus real- 
time analog display capability. 


Use the 5223 in the digital storage mode to cap- 
ture repetitive events at speeds of up to 10 MHz 
or single-shot events at speeds of up to 100 kHz. 
The maximum sample rate is 1 MHz; storage ca- 
pacity is 1024 bits per vertical compartment. 


The digitized display will never fade or bloom, so 
you get more accurate measurements, more 
conveniently. High 10-bit vertical resolution gives 
you an accurate representation of your signals. 


For further information see page 348 in the Digi- 
tizer Section. 


5400 SERIES OSCILLOSCOPES 
Two 5400 Series display units are presently avail- 
able: a single-beam, nonstorage display and a 
variable persistence storage display. Both fea- 
ture CRT readout of plug-in scale factors, three 
plug-in compartments and benchmount-to- 
rackmount convertibility. 


The 5400 Series offers 50 MHz bandwidth and is 
capable of satisfying a wide range of measure- 
ment needs. It features readout of plug-in scale 
factors on the CRT (except with plug-ins having 
a suffix N: 5A22N, 5B10N, etc.). This feature, 
previously available only on more sophisticated 
oscilloscopes, allows you to make measure- 
ments more quickly and conveniently. The CRT 
readout can also be externally accessed 
(Option 03). 


PLUG-IN VERSATILITY 
A wide choice of plug-ins are available in the 
5000 Series family. All these plug-ins are compat- 
ible with the 5400 Series, and all but six are com- 
patible with 5100 Series mainframes. 


The amplifier plug-ins include single, dual, and 
four trace units, various differential amplifiers (in- 
cluding one with a current probe input), and a 
differential comparator amplifier. The time-base 
plug-ins include single, dual, delayed sweep 
units, and a digital time base. 


REFERENCE 
INFORMATION 


Three special-purpose plug-ins are also available. 
The 5CT1N is a semiconductor curve tracer plug- 
in. It allows characteristic curves of transistors, 
FETs, diodes and other semiconductor devices to 
be displayed on the CRT. The 5S14N, a general- 
purpose dual-trace, delayed sweep sampler, ex- 
tends the bandwidth of the 5100, the 5400 Series, 
and the 5223 to 1 GHz at 2 mV sensitivity. 


The 5D10 is a dual channel waveform digitizer 
with cursors, CRT scale factor readout, roll mode 
and plotter output. 


Back-lighted knob skirts on the plug-ins provide 
scale-factor readout. The correct scale factor is 
automatically indicated when using the X10 mag- 
nifier and the recommended 1X and 10X probes. 
In addition, the 5400 Series automatically 
presents correct scale factors on the CRT when 
used with non-N suffix plug-ins. This feature helps 
reduce human errors and enables photographic 
recording of measurement conditions. 
CARTS 

SCOPE-MOBILE® Carts — For cabinet models, order TEK Lab 
Cart, Mode! 3. 

CAMERAS 
All 5100 Series — C-5C, suitable for repetitive or stored 
traces. 
5100 Storage Instruments, 5440 (with P back), 5441 (with G 


back) — C-59, general purpose. 
For full details see camera section. 


OPTIONAL ACCESSORIES 
Biank Plug-in Kit — Order 040-0818-03 .........c.cscccesesees $105 
Blank Panel — Order 016-0195-03 oo... cececeeeteereeenees $25 
Viewing Hoods — Order 016-0154-00 0... ccccceseesereeeenes $28 
OF Order 016-0452-00 fOIDING ......ecsccccecesscseressssneccersenereeses $18 
Protective Cover — Order 016-0544-00 20.00... ...ccceeeeeeeeees $25 


For full details see accessories section. 


5000 SERIES INSTRUMENTS—PHYSICAL CHARACTERISTICS 


5100 and 5400 Series 


Plug-ins 


| Cabinet__| Rackmount | Single Width_| Double Wiath 


Dimensions 

Width 213 8.4 483 19.0 
Height 328 12.9 178 

Depth 572 22.5 569 22.4 


Weight ~ 


84 | 483 19.0 66 132 5.2 
11.9 | 133 5.25 | 127 127 5.0 
20.4 | 483 19.0 305 305 12.0 


Pete te fete] e lat . 
Net 16.9 | 37.3 10.9 | 24.0 2.8 5.8 
cong | ts| wa | we| seo | ws| wo | ws lao | es | wo] ds] wo 


RECOMMENDED PROBES FOR 5000 SERIES AMPLIFIER PLUG-INS 


The following probes are recommended for general use with 
the listed amplifier plug-ins. These probes automatically pro- 
gram the knob-skit readout and the CRT readout (available 
only in the 5400 Series) to indicate correct deflection factor. 
Probe packages include various tips, ground leads and 
accessories. 


Probes are also available in different lengths, attenuation ra- 
tios, input loading and bandwidths. Special purpose probes, 
such as high voltage, FET and current probes are available for 
use with 5000 Series amplifier plug-ins. See probe section for 
complete information. 


Amplifier Voltage Standard Package 
Plug-ins Probe Length Number 


bp | P6108 | | = 10X =| 2m 
A15N 
5A18N 
5A13N P6062B 1X/10X 
5A21N*! 
5A22N 

P6055 Adjustable 

to 10X 

5A38 | P6122 | 
5A48 
5D10 





Full bw, modular (not compatible with CRT readout). 


1X/10X | ae | Full bw, switchable attenuation, ground reference 010-6062-13 
button. 
Full bw, switchable attenuation, ground reference 010-6062-13 
button. 
| = | | Full bw, miniature. Modular construction simplifies 010-6101-03 
repair. 


Adjustable attenuation. Will give up to 20,000; 1 CMRR 
when used in pairs. (5A21N, 5A22N and 5A26). 


010-6108-03 


010-6055-01 


Full bw, miniature, low cost, modular. 010-6122-01 


P6105 Mind Ht Full bw, miniature. Modular construction simplifies 010-6105-03 
repair. 


P6062B 1X/10X Switchable attenuation (full bandwidth in the 10X 010-6062-13 
position) ground reference button. 
| P6101 | 1X | 2m _| Miniature, modular (reduced bandwidth). 010-6101-03 


*! The 5A21N also provides direct access to current probe P6021. Order 5A21N, Option 01 for 5A21N Amplifier and Current Probe 


package. See page 295 for complete information. 
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CONVERSION KITS 














Cabinet-to-Rackmount Order 040-0583-03 ........cceesseer $95 
Rackmount-to-Cabinet Order 040-0584-04 .......cceeeens $150 
Rackmount-to-Cabinet (R5223 Only) 
Ordon GADD TEO$ wsscsanisssssccssessscsanissssecenaninstinsnsniciotisye St sais Gates veidiesiyl eartimenoeremivaiiiiejncuthmiuntiile tiie eanebiaaiiccd Guam oualiatuetins 
ewe siecle to interface with standard 19 inch racks 
CHEE COIR TE -O5 seennteticenimintiominmmmnmnaiinnnen $315 ; 
Recommended Bea . : , 
Transducer Package Description Performance Accessories Following is a list of currently available Applica 
PRESSURE 3000 psig Accuracy: 1% 012-0209-00 tion Notes for 5000 Series oscilloscopes. 
015-0161-00"' Bonded Strain Gage Excitation: = 10 V dc 20 ft multi- Title Request 
4 arm 350 {2 bridge Scale Factor: 3 mV/V fs conductor cable 
Built-in CAL resistor fn =65 kHz Featuring Number 
PRESSURE 300 psig Accuracy: 1% ee STRUCTURAL TESTING 
015-0162-00"' Bonded Strain Gage Excitation: ~10 V de { multi- ee 
4 arm 350 ©) Bridge Scale Factor: 3 mvV/V fs conductor cable The Digitizing Approach AX-4461 
Built-in CAL resistor tn 24 kHz 5223/5B25N/5A18N Single-shot 
PRESSURE 3000 psig (dynamic only) Accuracy: < 5% 015-0118-00 techniques. Multitrace using 
(EAS) Plezoelectric Sensitivity: 200 pc/psi cooling adaptor transducers. 
015-0117-00 Max Overpressure: 300% 
Temp: — 40°C to + 150°C max BIOPHYSICAL DATA RETRIEVAL 
ACCEL. 0.001 to 1000 g's Accuracy: 5% 012-0211-00 The Digitizing Approach AX-4462 
ERATION Piezoelectric compression Linearity: 2% microdot to BNC 5223/5B25N/5A18N Roll mode, 
015-0165-00 iain raga Sip I 12 mV/g 20 ft cable chart r der output. 
ee en RECORDING ELECTRO-PHYSIOLOGICAL 
VIBRATION 0.01 to 100 g's Sensitivity: 6 mV/g (oc) Shanes NERVE ACTIVITY 
(EAS) (100 to 10,000 RPM) Cr ~=3500 pF BNC-BNC cable : : : 
015-0116-00 Piezoelectric Temp: —40°C to + 150°C 50 ft Using a plug-in oscilloscope AX-3746 
= , magnetically mounted fn =11 kHz 5113/5A26/5A22N Low level mea- 
VERTICAL Seismic (geophone) Accuracy: < 5% pees oe surements and storage. 
VIBRATION Selt-generating Scale Factor BNC-BNC cable 
015-0166-00 Velocity Velocity 600 mV/in/s 20 ft long INTERPRETING MECHANICAL MEASUREMENTS 
ocr Displacement Displacement WITH THE PLUG-IN OSCILLOSCOPE AX-3533-1 
HORIZONTAL 0.050 itp. ‘as en he to 2 kHz 5111/SA22N/SA16N Transducer 
in p-p , 
VIBRATION fn =8 Hz measurements and storage. 
—. re ae SIMULTANEOUS DISPLAY OF TWO INDEPENDENT 
FORCE 50 grams Accuracy: 0.5% shee bo se X-Y SIGNAL PAIRS AX-4114 
\ D t) 50 Ibs (with load cell) Excitation: =5 V dc iS 50 Ib (22 to 5 kg) 
— ots. 0166.00" 0.120 mm Full Scale Output: 60 to 80 mV load cell connect- 5111/5A15/5A15N/5A18N. Dual X-Y 
Unbonded 350 |! Strain Gage Temp; —50°C to +85°C ed, power cable techniques, engine analysis. 
4 arm bridge and tools attachment bracket 
DISPLACE. + 4.0 mm (Calibrated Accuracy: 2% linearity < 1% 012-0209-00 SIMULTANEOUS X-Y, Y-T DISPLAYS AX-4113 
MENT & usable to + 0.2 in) Excitation: 3 to 11 V de 20 ft cable 5111/5A15N/5A15N/5B12N. 
015-0168-00 Dc to de LVDT =, oe | —— . Me fi X-Y, Y-T techniques. 
m / | : : . . 
Temp: —54°C to + 60°C Biomedical application. 
STRAIN 30,000 » Strain Resistance: 120 0 Strain Gage CUSTOM PLUG-IN IDEAS FOR 5000 SERIES 
015-0171-00 Foil Strain Gage Gage Factor (nominal) 2.1 Adaptor SCOPES AX-3758 
0.125 in long Accuracy: 1% 015-0169-00 , 
Attached leads Excitation: (bridge), Cement Kit Recommended starter note for custom- 
Package of five 5 V max 015-0172-00 ers considering custom plug-in project. 
STRAIN GAGE Provides means for connecting 1, 2, or 4 Accuracy: Governed by initial Strain Gage 
ADAPTOR arms of a Wheatstone Bridge to the Type | calibration and strain gages Package, A HIGH RESOLUTION 60 Hz NOTCH FILTER AX-4031 
015-0169-00"" PS 501-1 Mod 730E Transducer Power used. Strain Gage Resistance 015-0171-00 Construction project using a com 
Supply. Has variable shunt resistor for Range: 30 {2 to 5000 ) for 4 arm =| Cement Kit, ; ; in kit. 
| gage factor calibration. The adaptor has bridges. 120 {? for 1, 2 or 4 arm 015-0172-00 mercial module bi our plug-in nt 
| 4 binding post terminals and a 6-foot bridges. Bridge Volts: Typically Preconditions signals by removing 
cable with 6-pin connector 5 V for 120 2) gages 60 Hz hum. 
F Cc 
fons 17% — A TRUE RMS CONVERTER AX-4112 
CEMENT KIT Provides means for mounting and con- Strain Gage Construction project using thermal 
015-0172-00 necting foil strain gages. Includes Room Package true RMS converter module in our 
on Temperature Curing Epoxy cement, RTV 015-0171-00 blank plug-in kit. Measures true 
Clear Silicon Rubber coating. Neoprene 
S pads and metal plates cementable Wiring RMS up to 200 V RMS. 
ad terminals, and clear Myjlar film 
oh *! Requires PS 501-1 custom modified Transducer Power Supply mounted in a TM 500 Series mainframe. Consult a Tektronix 
BS) Sales Engineer for price and installation information on power supply and adaptor. 
mM . 
wae Cable — 20 ft low-noise cable with BNC connectors on Cable — 50 ft low-noise cable with BNC connectors on TRANSDUCER PACKAGE PRICE LIST 
pam DOth ends. Order 012-0136-00 -.rresrssssssssssssnen sersermenseereres $70 both ends. Order 012-0137-00 cssssesssecsscssessssssssseessnsnseseees $90 015-0161-00 ....... $825  015-0167-00 ....... $525 
n Cable — 20 ft low-noise 6-cond : ctor cable with 6-pin $315 | Connector — Mates Type PS 501-1 Transducer Power 015-0162-00 ....... $695 015-0164-00 ....... $915 
A Seble apr ania sities adits 6-pin i Supply Input 6-pin connector. Order 131-0618-00 ........... $44 15-0117-00 ... $1,625  015-0168-00 ....... $645 
BURR on 1 end. Order 012-0210-00 sercesssssesssnsseessnseesnsnisneeee $115 Cooling Adaptor — For use with 015-0117-00 fone 015-0165-00 ....... $470 015-0169-00 ....... $445 
ay Cable — 20 ft low-noise coaxial cable with minature comxial «Danaea BOOP Oe enon expiceiong nt —015-0116-00 .... $1,000 015-0171-00 ..... $42 
connector on 1 end and BNC connector on the other. Also red effects of preignition explosions. $265  015-0172-00 $115 
io gt S| ce aera Rg | 5: cc ccc ssoo §=—«.: 015-0166-00 ....... $265 +  015-0172-00 ....... 
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5000 
SERIES 


TEK 


5440/R5440 


Low Cost 





Dc to 50 MHz 

Sampling to 1 GHz 

CRT Readout 

3 Plug-in Flexibility 

Wide Choice of Plug-ins 
Bench to Rack Convertibility 


APPLICATIONS 


#% Electrical Engineering 
#* Component Testing 


*% Ultrasonics 


The 5440 combines versatility and low cost in a 
50 MHz general-purpose, plug-in oscilloscope. It 
features CRT readout of plug-in scale factors, a 
three plug-in mainframe, a wide choice of plug- 
ins*' and bench to rack convertibility. 


CRT readout displays plug-in scale factors on the 
CRT, sO measurement time and operator errors 
are reduced by taking into account magnifiers 
and probe attenuators. It can also be accessed 
externally. This unique ability can be used to read 
out dates, picture numbers, digital clock times, 
etc (with Option 03 User Addressable CRT 
Readout). 


All the plug-ins in the 5000 Series are compatible 
with the 5440.*2 


The wide variety of plug-ins available lets you 
configure your oscilloscope to meet your needs 
today as well as tomorrow: from a single-trace, 
single time-base configuration for production 
monitoring, to 4-trace, delayed sweep for logic 
work, to 4-trace differential amplifiers for trans- 
ducer measurements, to dual-trace, delayed 
sweep for general purpose measurements. 


If you're looking for a general-purpose oscillo- 
scope, the 5440 gives you the most versatility and 
performance at the lowest price. 


*! Plug-ins with a suffix N (5B12N, etc.) do not provide CRT 
readout. 

*2 The 5B10N and 5812N Time Bases do not permit viewing 
the leading edge of a triggered waveform when used in the 
5400 Series. 


0 MHz 


5 
GENERAL PURPOSE OSCILLOSCOPE 





CHARACTERISTICS 


VERTICAL SYSTEM 
Channels — Left and center plug-in compartments are com- 
patible with all 5000 Series plug-ins. CRT readout is not avail- 
able with plug-ins having a suffix N (5A18N, etc.). 
Deflection Factor — Determined by plug-in unit. 
Bandwidth — 50 MHz, determined by plug-in unit. 
Chopped Mode — The 5440 will chop between channels at 
~=25 to 100 kHz, depending on plug-ins and operating modes. 
Alternate Mode — Each amplifier plug-in is swept twice before 
switching to the next. A single-trace amplifier is swept twice 
and each channel of a dual-trace amplifier is swept once before 
the 5440 switches to the second amplifier. 


HORIZONTAL SYSTEM 
Channel — Right-hand plug-in compartment compatible with 
all 5000 Series plug-ins. CRT readout is not available for plug- 
ins with a Suffix N (5B10N, etc.). 
internal Trigger Mode — Left vertical, center vertical. 
Fastest Calibrated Sweep Rate — 10 ns/div, determined by 
plug-in. 
X-Y Mode — Phase shift within 2° from dc to 20 kHz. 


CRT AND DISPLAY FEATURES 
CRT — Internal parallax-free 8 x 10 div (1.22 cm/div) graticule 
with edge-lit illumination. 
Phosphor — GH (P31) standard, GM(P7) or BE (P11) 
optional. 
Accelerating Potential — 15 kV. 
External Intensity Input — +5 V turns beam on from off con- 
dition. —5 V turns beam off from on condition. Frequency 
range dc to 2 MHz. Input R and C is =10k{? paralleled by 
= 40 pF. Maximum input is +50 V (dc + peak ac). 


OTHER CHARACTERISTICS 
Calibrator — Voltage amplitude is 400 mV within 1%. Current 
is 4 mA within 1%. Frequency is two times the line frequency. 
Minimum Photographic Writing Speed — Using Polaroid film 
20,000 ASA without film fogging. Writing speed can be in- 
creased with the Tektronix Writing Speed Enhancer (see cam- 
era section for more information). 


Writing Speed cm/us 
GH (P31) Phosphor/BE (P11) Phosphor 





*? Slight cropping of the graticule corners. 

*2 Requires optional battery pack (016-0270-02) for operation 
with the 5440. 

Beam Finder — Intensifies trace and brings it into graticule 

areas. 

Ambient Temperature — Performance characteristics valid 

from 0°C to +50°C unless otherwise specified. 

Line Voltage Range — 100, 110, 120, 200, 220, and 240 V ac 

+ 10%; (Except that maximum input should not exceed 250 V 

ac) internally selected with quick change jumpers. Line frequen- 

cy range, 48 Hz to 440 Hz. 

Maximum Power Consumption — 100 W at 120 V ac, 60 Hz. 


Included Accessory — Instruction manual. 





ORDERING INFORMATION 
(PLUG-INS NOT INCLUDED) 
The 5440 may be ordered as a cabinet-model 
oscilloscope equipped with a tilt bail, or as a 
5.25 inch rackmount oscilloscope with slide-out 
assembly. 


SEAD OSCHOSCODG: seasecnciccrnsssccsscesesenssee $2,760 


R5440 Oscilloscope (Rackmount) ....... $2,815 


Option 01 — Without CRT Readout. The 5440 may be ordered 
without CRT readout. This feature can easily be added 
beter WHHER) Gi COPWOTSIONT TIE: cccssnsatscssasscceesisctacosmiasicnseorens — $300 


Option 03 — User Addressable CRT Readout. Additional CRT 
readout access is available for programming two 10-digit char- 
acters such as time, operator name, or test number. The addi- 
tional display is useful for photographic records and is 
programmed by external resistors and switches. .......... +$75 
Option 04 — Protective Panel Cover (Cabinet Model Only). 
The 5440 may be ordered with a protective front-panel cover to 
protect the front panel and knobs during transportation 


OP GROPRD,. scsicnnsccicriecceacciccsnecsiataicamnincnncmanennmnnciian +$25 
Option 76 — GM (P7) PhoSPhor ......cececcsssseceseserseseesesees +$50 
Option 78 — BE (P11) PhOSPMOF .....sescsccsssecesessesseseeees +$50 
CONVERSION KITS 
Cabinet-to-Rackmount — Order 040-0583-03 ................ $95 
Rackmount-to-Cabinet — Order 040-0584-04 .............. $150 
CRT Readout — Order 040-0691-02 .........ccccssseersrereeees $755 


INTERNATIONAL POWER CORDS AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 


Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 


Option A4 — North American 240 V/15 A, 60 Hz 
1h SS SS es SS ee ee 


For recommended cameras refer to camera section. 
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TEK 


50 MHz VARIABLE PERSISTENCE 
STORAGE OSCILLOSOCPE 


9000 
SERIES 





5441/R5441 


a SS 
Low Cost 


Variable Persistence Storage 
CRT Readout 

Dc to 50 MHz 

Three Plug-in Flexibility 

Wide Choice of Plug-ins 
Bench to Rack Convertibility 
5 div/us Stored Writing Speed 





APPLICATIONS 


*% Ultrasonics 
% Low Power Laser 


# Fiber Optics 


With the 5441 Variable Persistence Storage Oscil- 
loscope, view time at normal intensity can be 
varied from a fraction of a second to more than 
five minutes. In the save mode, signals can be 
viewed at lower intensity for up to an hour. 


High-speed events that occur only once or at very 
low repetition rates are easily observed. You can 
make low frequency measurements more easily 
and accurately by eliminating flicker or transform- 
ing a slowly moving dot into a stable display. 
Repetitions of the same signal can be compared 
simultaneously to detect changes in amplitude or 
phase. The integrating effect of variable persis- 
tence can be used to suppress the random noise 
that obscures low signal-to-noise ratio 
waveforms. 


The 5441 enhances the capabilities of the 5000 
Series sampler plug-in. In sampling applications, 
discrete dot traces are converted into a continu- 
ous waveform by holding repeated sweeps on 
the CRT. 


Like other 5400 Series oscilloscopes, the 5441 
offers CRT readout of deflection factors for con- 
venient, error-free measurements and optional 
user-programmable CRT readout of test informa- 
tion for ready identification and easy photograph- 
ic recording. With the flexibility of a three plug-in 
mainframe and a wide choice of plug-ins, you can 
make virtually any measurement from dc to 
50 MHz. 


288 





CHARACTERISTICS 


VERTICAL SYSTEM 
Channels — Left and center plug-in compartments compatible 
with all 5000 Series plug-ins. CRT readout not available for 
plug-ins with suffix N (5A18N, etc.). 
Deflection Factor — Determined by plug-in. 
Bandwidth — 50 MHz, determined by plug-in. 
Chopped Mode — The 5441 will chop between channels at 
~25 kHz to 100 kHz, depending on plug-ins and operating 
modes. 
Alternate Mode — Each plug-in is swept twice before switch- 
ing to the next. A single-trace amplifier is swept twice and each 
channel of a dual-trace amplifier is swept once before the 5441 
switches to the second amplifier. 


HORIZONTAL SYSTEM 
Channel — Right-hand plug-in compartment compatible with 
all 5000 Series plug-ins. CRT readout not available for plug-ins 
with suffix N (5B10N, etc.). 
Internal Trigger Mode — Left vertical, right vertical. 
Fastest Calibrated Sweep Rate — 10 ns/div, determined by 
plug-in. 
X-Y Mode — Phase shift within 2° from dc to 20 kHz. 


CRT AND DISPLAY FEATURES 
CRT — Internal, parallax-free, 8 x 10 div (0.9 cm/div) graticule 
with edge-lit illumination. 
Persistence — Continuously variable, may be turned off when 
not needed, thus producing high-contrast stored displays with- 
out the characteristic fading of variable persistence. 
Phosphor — GH (P31) is standard. 
Accelerating Potential — 8.5 kV. 
Maximum Stored Writing Speed — Writing speed >5 div/us 
for a view time of 15 s. 
Storage View Time — The view time is the amount of time the 
stored signal can be viewed before it fades away. 
At the maximum writing speed the view time is 15 seconds with 
the writing speed control fully cw. Adjusting the stored intensity 
ccw will reduce the stored writing speed, but view time can be 
increased up to 5 minutes (see the chart next column). 


Save Mode — Extends view time of stored displays up to 1 hr; 
prevents erasure of stored display and storage of unwanted 
displays. 

Erase Time — 0.5s + 10%. 


60.0 


STORAGE VIEW TIME 
Minutes 





STORED WRITING SPEED 
(div/s at Maximum Persistence) 


External Intensity Input — +5 V turns beam on from off con- 
dition. —5 V turns beam off from on condition. Dc to 2 MHz 
usable frequency range. Input R and C =10 kf?) paralleled by 
= 40 pF. Maximum input 50 V (dc + peak ac). 


OTHER CHARACTERISTICS 
Beam Finder — Intensifies trace and brings it into graticule 
area. 
Auto Focus — Reduces the need for manual focusing with 
changes in intensity after the front-panel Focus control has 
been set. 
Calibrator — Voltage amplitude 400 mV + 1%. Current ampli- 
tude 4mA + 1%. Frequency is 2 times line frequency. 
Ambient Temperature — Performance characteristics valid 
from 0°C to +50°C unless otherwise specified. 
Line Voltage Ranges — 100, 110, 120, 200, 220, and 240 V 
ac +10%; (except that maximum input should not exceed 
250 V ac) internally selected with quick change jumpers. Line 
frequency range, 48 Hz to 440 Hz. 
Maximum Power Consumption — 100 W at 120 V ac, 60 Hz. 


included Accessory — Instruction manual. 
A LR 


ORDERING INFORMATION 
(PLUG-INS NOT INCLUDED) 
S441 OSCHOSCODS siscscescssssccanerecszees eee $4,675 


R5441 Oscilloscope (Rackmount) ....... $4,725 


Option 01 — Without CRT Readout. The 5441 may be ordered 
without CRT readout. This feature can easily be added 

lebtiar WITT) B CONVERBION 1: cscvcssscncescssaisesssonsssescussssseneee — $300 
Option 03 — User Addressable CRT Readout. CRT readout 
access allows the operator to program up to two 

TODEIRIS WIIUEIUS...dsccnsinicsnidsinenednceticininniennnieaemniniiinmomnstianiannseiite +$75 
Option 04 — Protective Panel Cover (Cabinet Model Only). 
The 5441 may be ordered with a protective front-panel cover to 
protect the front panel and knobs during transportation 


GIG OINEDD,. « iciiicicciciannicmmammminancnmmmantie +$25 
CONVERSION KITS 
Cabinet-to-Rackmount — Order 040-0583-03 ................ $95 
Rackmount-to-Cabinet — Order 040-0584-04 .............. $150 
CRT Readout — Order 040-0691-02 0.0.0... eeeeseseeeeeees $755 


INTERNATIONAL POWER CORDS AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 


Option A2 — UK 240 V/13 A, 50 Hz 

Option A3 — Australian 240 V/10 A, 50 Hz 

Option A4 — North American 240 V/15 A, 60 Hz 
SS SS ER OE OS SS SE STE 


For recommended cameras refer to camera section. 
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TE 


Dc to 35 MHz Dc to 50 MHz 


5A38 Dual-Trace Amplifier 


Low Cost 
Dc to 35 MHz Bandwidth 


10 mV/div to 10 V/div Calibrated 


Deflection Factors 
So SS SEE SS SS SS eS SSS SSS SSS 





The 5A38 is a dual-trace, 35 MHz plug-in amplifier 
for use only in the 5223 and the 5400 Series 
mainframes. It features 10 mV/div sensitivity and 
CRT readout of deflection factor.*' 


CHARACTERISTICS 
Bandwidth — Dc Coupled: To +35 MHz. Lower End Re- 
sponse, Ac Coupled: <10 Hz. 
Display Modes — Channel 1 only, Channel 2 only (normal or 
inverted), Dual-Trace, and Added. Alternated or chopped oper- 
ation determined by time base plug-in. Internal trigger selecta- 
ble from Channel 1 or Channel 2. 
Risetime — <10 ns. 
Deflection Factors — Calibrated: 10 mV/div to 10 V/div in a 
1-2-5 sequence. Accuracy: <3% from 15°C to 35°C, 4% from 
0°C to +50°C. Uncalibrated: Continuously variable control 
provides >2.5X additional attenuation on each range. 
Channel Isolation — >50:1 to 35 MHz with both traces 
displayed. 
input R and C — 1 Mi?) paralleled by ~20 pF. 
Maximum input Voltage — Dc Coupied: 250 V (dc + peak 
ac). Ac Coupled: 500 V (dc + peak ac). Ac Component: 500 V 
p-p maximum at 1 kHz or less. 
Stability — <0.3 mV vertical shift in any one minute after 1 hr 
warm-up, ambient temperature and line voltage held constant. 
<0.2 mV/°C vertical shift with line voltage held constant. 


Included Accessory — Instruction manual. 


Order 5A38 Dual-Trace Amplifier .......... $675 


*! CRT readout not functional in 5223. 





Time Base 


5A48 Dual-Trace Amplifier 


Dc to 50 MHz Bandwidth 


1 mV/div to 10 V/div Calibrated 
Deflection Factors 








The 5A48 is a dual-trace 50 MHz plug-in amplifier 
for use only in the 5223 and the 5400 Series main- 
frames. The 5A48 features five operating modes, 
selectable trigger source, and CRT readout of de- 
flection factor.*' 


CHARACTERISTICS 
Bandwidth — Dc Coupled: Dc to at least 50 MHz at 5 mV/div 
to 10 V/div, decreasing to dc to 25 MHz at 1 mV/div and 
2 mV/div (3 dB down). Ac Coupled: 10 Hz or less (1.0 Hz with a 
10X probe) at all deflection factors (3 dB down). 
Display Modes — Channel 1 only, Channel 2 only (normal or 
inverted), Dual-trace, Added, Alternated, Chopped (determined 
by time-base plug-in horizontal compartment). Internal Trigger 
Source: Selectable from Channel 1 or Channel 2. 
Risetime — 7 ns or less (5 mV/div to 10 V/div), 14 ns or less 
(1 mV/div and 2 mV/div). 
Deflection Factors — Calibrated: 1 mV/div to 10 V/div in a 
1-2-5 sequence. Accuracy: <5% at 1 mV/div and 2 mV/div; 
=3% from 5 mV/div to 10 V/div from + 15°C to +35°C; <4% 
from 5 mV/div to 10 V/div from 0°C to +50°C. Uncalibrated: 
Continuously variable control provides > 2.5X additonal atten- 
uation on each range. 
input R and C — 1 MQ within 1% paralleled by ~24 pF. 
Maximum Input Voltage — Dc Coupled: 250 V (dc + peak ac. 
Ac Coupled: 500 V (dc + peak ac). Ac Component: 500 V p-p 
maximum, 1 KHz or less. 
Stability — <0.3 mV vertical shift in any one minute after one 
hour warm-up, ambient temperature and line voltage held con- 
stant. <0.2 mV/°C vertical shift with line voltage held 
constant. 


included Accessory — Instruction manual. 


Order 5A48 Dual-Trace Amplifier .......... $995 


*! CRT readout not functional in 5223. 
For recommended probes — refer to page 285. 


Delaying Time Base 






DUAL-TRACE AMPLIFIERS 
TIME BASES 


5B40/5B42 Time Bases 


Single Sweep 


10 ns/div to 5 s/div Calibrated 
Time Base 


Triggering to 50 MHz 


The 5B40/5B42 Time Bases are de- 
signed for use in 5400 Series main- 
frames. They feature sweep rates from 
10 ns/div to 5 s/div and CRT readout of 
the sweep rate selected. The 5B42 
also features delayed sweep rates up 
to 10 ns/div. 

CHARACTERISTICS 
The following characteristics are the same for the 
5B40 and 5B42 unless otherwise noted. 
Sweep Rate — 0.1 us/div to 5 s/div in 24 cali- 
brated steps (1-2-5 sequence). 10 ns/div is fast- 
est sweep rate obtained with X10 magnifier. Un- 
calibrated, continuously variable between steps 
and up to 12.5 s/div. 
Sweep Accuracy — Measured in 5400 Series 
oscilloscope over center 8 graticule divs. Valid for 
100 div of magnified sweep after the first 30 ns. 


|_Unmagnitied | Magnified 
+35°C | +50°C | +35°C | +50°C 
5.5% 


4% 5% 


Minimum Signal 
Required 


_Internal_| External 













1 s/div to 0.5 us/div 


5 s/div and 2 s/div, 
0.2 us/div and 
0.1 us/div 


Triggering Sensitivity 


Frequency 
Range 


Coupling 







Dc 5400 ampi | Dc to 10 MHz 60 mv"! 
100 mv*2 
5400 ampi| 10 MHz to 60 MHz 150 mv"! 
400 mv*2 
5100 ampl| Dc to 2 MHz 100 mv* 
Ac Trigger requirements increase below 50 Hz 
LF Rej Trigger requirements increase below 7.5 kHz 
HF Rej Trigger requirements increase above 50 kHz*' 
*! 5B40 only. *2 5B42 only. 


Single Sweep — Triggering requirements are the same as nor- 
mal sweep. When triggered, sweep generator produces only 
one sweep. 
Ext Trigger Input — Max Input Voltage: 350 V dc + peak ac, 
350 V p-p ac at <1 kHz. Input R and C: 1 Mf paralleled by 
~=24 pF. Trigger Level Range: > +1.5 V (5B40) and +2.5V 
(5B42). 
Ext Horizontal Input — Deflection Factor: 50 mV/div + 3%. 
Input R and C is 1 MQ paralleled by ~24 pF. Dc Coupled Band- 
width: Dc to <2 MHz. Ac Coupled Lower Response: <50 Hz. 
Max Input Voltage: 350 V (dc + peak ac) or 350 V p-p ac at 
<1 kHz. 

DELAYING SWEEP (5B42 only) 
Delay Time Multiplier Range — 0.2 to 10 times the Time/Div 
setting. 
Differential Time Measurement Accuracy — Within 1% plus 
0.2% of full scale from 1 us to 0.5 s delay time. Within 2% plus 
0.2% of full scale of 1 s to 5 s delay time. 
Jitter — <0.05% of the time represented by 1 division of de- 
laying sweep selected. 

DELAYED SWEEP (5B42 only) 
Sweep Rate — 0.1 us/div to 0.5 s/div in 21 calibrated steps 
(1-2-5 sequence). 10 ns/div is the fastest calibrated sweep rate 
obtained with the X10 magnifier. 
Sweep Accuracy — Measured over the center 8 division. 
Same as undelayed sweep. 
Triggering — The same as the internal triggering specifica- 
tions in the table above. 
Included Accessory — Instruction manual. 
MA 


ORDERING INFORMATION 
SB40 TIME Base cccscosscsccascsscscscesccesccesscces GOOG 
5B42 Delaying Time Base ................... $1,280 
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TEK 


5100 Series Oscilloscopes 





Low Cost 

Dc to 2 MHz 

Sampling to 1 GHz 

Wide Choice of Plug-ins 

Rear Panel Signal Outputs Optional 


COMMON CHARACTERISTICS 
FOR 5100 SERIES 
UNLESS OTHERWISE SPECIFIED 


VERTICAL SYSTEM 
Channels — Left and center plug-in compartments compatible 
with all 5100 Series plug-ins. 


Deflection Factor — Determined by plug-in. 
Bandwidth — 2 MHz, determined by plug-in. 


Chopped Mode — (5110/R5110, 5111A/R5111A, 5116) The 
mainframe vertical amplifier will chop between left and center 
plug-in compartments, and/or between two or more amplifier 
channels. The total time segment per channel is =5 us, con- 
sisting of =4 us displayed, ~1 us blanked. Chop or alternate 
mode is selected at the time base unit. 


Chopped Mode — (5113/R5113) The left and right mainframe 
vertical amplifiers are dedicated to the left and center plug-in 
compartments. Each mainframe vertical amplifier will chop be- 
tween two or more channels in their associated plug-in com- 
partments. No channel switching is necessary between left and 
center plug-in compartments. The total time segment per chan- 
nel is ~5 ws, consisting of 4 us displayed, =1 us blanked. 
Chop or alternate mode is selected at the time base unit. 
Alternate Mode — (5110/R5110, 5111A/R5111A, 5116) Each 
amplifier plug-in is swept twice before switching to the next. A 
single-trace amplifier is swept twice and each channel of a 
dual-trace amplifier is swept once before switching to the sec- 
ond amplifier. 

Alternate Mode — (5113/R5113) Single-trace amplifiers are 
swept full time. Each channel of a multitrace amplifier is swept 
once before switching to the next channel. No channel switch- 
ing is necessary between left and center plug-in compartments. 


HORIZONTAL SYSTEM 
Channel — Right-hand plug-in compartment compatible with 
all 5100 Series Plug-ins. 
Fastest Calibrated Sweep Rate — 0.1 «us/div (X10 mag) with 
5B10N or 5B12N. 


X-Y Mode — Phase shift within 1° from dc to 100 kHz. 


OTHER CHARACTERISTICS 
Ambient Temperature — 5110, 5111A, 5113: Performance 
characteristics valid from 0°C + 50°C. 5116/R5116: Perfor- 
mance characteristics valid from 0°C to +45°C. 
Line Voltage Ranges — 100, 110, 120, 200, 220, and 240 V 
ac +10% (except that maximum input should not exceed 
250 V ac). Internally selected with quick change jumpers. 
Line Frequency Range — 48 Hz to 440 Hz. 
Maximum Power Consumption — 110 W. 
External Intensity Input — +5 V turns beam on from off con- 
dition. —5 V turns beam off from on condition. Frequency 
range dc to 1 MHz. Input R and C is ~10 ki? paralleled by 
~40 pF. Maximum input +50 V (dc + peak ac.) 
Calibrator — Voltage output 400 mV within 1%. Current out- 
put (loop) 4 mA within 1%. Frequency is 2 times line frequency. 
Beam Finder — Positions beam on screen regardless of verti- 
cal and horizontal position control settings. 
Included Accessory — Instruction manual. 
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2 MHz SINGLE-BEAM, DUAL-BEAM 
AND STORAGE OSCILLOSCOPES 


5111A/R5111A 


Single-Beam Storage Oscilloscope 





Bistable, Split-Screen Display 


Stored Writing Speed 
20 divs/ms in Normal Mode 
50 divs/ms in Enhanced Mode 
or 
200 divs/ms in Normal Mode 
800 divs/ms in Enhanced Mode with 
Option 03 


The 5111A incorporates the time proven features 
of the 5111 plus improvements that futher extend 
the usefulness of this popular instrument. 


In addition to the normal storage function, the 
5111A incorporates an Enhanced Mode which ex- 
tends the stored writing speed to 50 div/ms. 


For those applications where even greater stored 
writing speed is needed, we offer Option 03, Fast 
Writing Speed CRT. Option 03 provides ten times 
the standard stored writing speed at lower stored 
brightness. 


Other features for the 5111A include a detach- 
able power cord and international power cord 
and plug options. 
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The 5111A is a single-beam, split-screen, bistable 
oscilloscope with a large-screen, 6'/2 in diagonal 
(1.27 cm/div) display. 


The 5111A extends measurement capability into 
areas requiring retention of single and multitrace 
displays for long-term examination and/or photog- 
raphy. It is particularly useful for recording low 
and medium speed displays like those found in 
semi-conductor curve tracing, sampling, vibration 
analysis, and the biophysical sciences. 


When using two amplifiers and a dual time-base 
plug-in in the dual-sweep mode, the sweeps are 
slaved to the amplifiers. 


CHARACTERISTICS 
CRT AND DISPLAY FEATURES 

CRT — Internal 8 x 10 div (1.27 cm/div) parallax-free, nonillu- 
minated graticule.*' 
Accelerating Potential — 3.5 kV. 
Phosphor — Equivalent to GJ (P1). 
Maximum Stored Writing Speed — At least 20 div/ms in the 
Normal Mode and 50 div/ms in the Enhanced Mode. 
With Option 03, Fast Writing Speed CRT — At least 
200 div/ms (center 6 x 8 div) in the Normal Mode and 
800 divs/ms (center 6 x 8 div) in the Enhanced Mode."' 
Storage View Time — At least 1 hr at normal intensity; up to 
10 hr at reduced intensity, after which time it may be increased 
to original level. 
Erase Time — ~250 ms. 
*? luminated graticule available at extra cost. 


INCLUDED ACCESSORIES 
Power cord (161-0066-00); instruction manual. 





TEK SERIES 


OPTION 07: 5100 SERIES 


_— ee REAR PANEL SIGNAL OUTPUTS 
cauusienieeeaine Left and Center Compartments — Two BNC connectors pro- 
vide access to the CRT related signals from the left and center 
plug-in amplifiers. Sensitivity: 0.5 V/CRT division. Output im- 
pedance: 1 ki). 


Right Compartment — Sweep: One BNC connector provides 
access to the CRT-related sweep waveform. Sensitivity is 
0.5 V/CRT division; positive-going sawtooth, =5 V. Output Im- 
pedance is 1 kf. Gate: One BNC connector provides access to 
TTL compatible gate. Positive-going, coincident with displayed 
sweep. 

X-¥ Mode — CRT-related X-Y signals are available at the ap- 
propriate rear panel connectors when amplifier plug-ins are 
used in either the left or center compartment and the right com- 
partment to display X-Y information. Sensitivity (X-Y): 
0.5 V/CRT division. 

a ee a EE TE 


ORDERING INFORMATION 
(PLUG-INS NOT INCLUDED) 


Cabinet Models 


5110 











ST1G COCO COID vcccciviicssscnincccenctsseccs $1,505 
5111A OSCIIIOSCOPE .......cceccccssssesesereees $2,430 
‘ S113 OSCHlOSCOPS ..ccccssecsseccerssvnssssenszes $3,535 
Single Beam Dual-Beam Bistable Storage 
g 9 Rackmount Models 
FRE110 COCMORCORD: ccencsscsccassssssescnsceoses $1,560 
51 10/R51 10 511 3/R51 13 R5111A OSCIIOSCOPE ........cceeeeeeereeeeeeee $2,480 
FIS5 113 OSCHOSCODGE sisssscccsssccescccsecssosess $3,585 
Lowest Cost Single-Beam Nonstorage Dual-Beam Bistable Storage Oscilloscope Option 02 — Protective Panel Cover (Cabinet Models 
Oscilloscope with Plug-in Configurabili ——_—_ --:-:--v_———_—_— Only). The cover protects the front panel and knobs 
See ee ee Two Independent Vertical Systems during transportation and Storage. ..........s:ssssssesesseeeeeees +$25 
8 Channels at 1 mV/div, 4 Channels at ee kaa 03 — Fast Write CRT (5111A/R5111A Only). 
50 uV/div, 2 Channels at 10 uV/div, a se lc eg i * ior lacoste +150 
with Appropriate Amplifiers without Timesnaring, Or up to Eig Option 03 — Fast Write CRT (5113/R5113 Only) 
I: iSignals in the Chop Mode Increases stored writing speed to 200 div/ms 
__ (contr 6 x B iV). cssecsssesseesssennesstsrneesnesnsesscenscenscensrenecens +$150 
| Split-Screen Storage Option 07 — Add Rear Panel Signals Out 
The 5110 is a single-beam nonstorage oscil © —_—_—_——————— All Models) «..0nercrcrseccessnerneconesnccnssensrncznncnscensenesoncconsznccnees +$75 
loscope featuring a large diagonal 6.5inch Stored Writing Speed >20 div/ms Option 76 — GM (P7) Phosphor (5110, R5110 Only) .. +$50 


Option 78 — BE (P11) Phosphor (5110, R5110 Only) . +$50 


CONVERSION KITS 


Tailor your measurement needs with the appropri- . : 
' . j ‘ Cabinet-to-Rack tc rsion Kit — 
ate plug-in units to obtain high-gain differential The 9118 1s a dualbeam bistable storage Osco oe 88.08 estunsmressones enn $95 


(10 uV/div), four channel differential at 50 uV/div, scope featuring easy-to-use split-screen storage. Rackmount-to-Cabinet Conversion Kit — 





(1.27 cm/div) CRT 


eight-channel displays at 1mV/div. Or choose Stored writing speed is at least 20 div/MS. VIEW — Order 040-0584-04 essecsnsenessnsnsseeesineentieteneenenntenes $150 
from our extra low cost basic amplifier and time- time is at least one hour at normal intensity and _ protective Panel Cover Kit — 

. ; : can be increased to ten hours at reduced BL) | | ae a ee $40 
base plug-ins to suit the special needs of educa intensity, Rear Panel Signal Cutpils:Gonversion Kk. (Option 07)—- 
tion and industry. Oia OND.O8 TS OR xc scnsnastasinarscinnnccmennsinnmanintencn $205 
When using two amplifiers and a dual time-base The 5113 can display two simultaneous events, INTERNATIONAL POWER CORDS AND PLUG OPTIONS 


either single-shot or repetitive, against a COMMON —_ Option A1 — Universal Euro 220 V/16 A, 50 Hz 
time base within the bandwidth and writing rate Option A2 — UK 240 V/13 , 50 Hz 
limits of the system. Both beams are driven by Option A3 — Australian 240 V/10 A, 50 Hz 


plug-in in the dual-sweep mode, the sweeps are 
slaved to the amplifiers. 


CRT AND DISPLAY FEATURES one set of horizontal deflection plates. Option A4 — North American 240 V/15 A, 60 Hz 
CRT — Internal 8 x 10 div (1.27 cm/div) parallax-free, non- Option AS — Switzerland 220 V/10 A, 50 Hz 
illuminated graticule.”" The 5113 ts particularly Useful IN DIOMECICA! (C- mmm 
Accelerating Potential — 3.5 kV. search where low-repetition-rate stimulus/re- _ gor recommended cameras refer to camera section. 
Phosphor — GH (P31) standard, GM (P7) or BE (P11) Sponse potentials need to be observed and 
optional. recorded. 
*! [luminated graticule available at extra cost. CRT AND DISPLAY FEATURES 
CRT — Internal 8 x 10 div (1.27 cm/div) parallax-free, non- 


illuminated graticule.*' 

Accelerating Potential — 3.5 kV. 

Phosphor — Similar to GJ (P1). 

Maximum Stored Writing Speed — At least 20 div/ms. 


Storage View Time — At least one hour at normal intensity; 
up to ten hours at reduced intensity, after which time it may be 
CRT Readout as shown above, is generated via the 5010 ~=—- "creased to original level. 
Waveform Digitzer, described on page 293. Erase Time — ~250 ms. 
*? Illuminated graticule available at extra cost. 
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TEK 


HIGH RESOLUTION COLOR 
STORAGE OSCILLOSCOPE 


9000 
SERIES 





5116 


Three Color, High Resolution Digital Storage 
Display with 5D10 





Convergence Not Required, Single Beam 
Design 


Accepts Full Range of 5100 Series 
Amplifiers for Preconditioning or Noncolor 
Applications 


The 5116 Oscilloscope is a new low-cost, single- 
beam scope which offers the modularity and 
flexibility of Tek’s popular 5000 Series oscillo- 
scopes. When used with a Tektronix 5010 Wave- 
form Digitizer*', it provides a unique three-color 
display in addition to the digital storage capabili- 
ties and features of the 5D10. 


Color enhances individual trace and readout iden- 
tification, thereby providing a much improved 
user interface. The coding capabilities afforded 
by color allow for interpretation and differentation 
of data more quickly, reduced measurement er- 
rors, and improved resolution by using the full 
screen for overlapping signals. 


Permanent records are made with either a cam- 
era or with the 5D10 Waveform Digitizer plotter 
output. 


Left vertical plug-in may be used to precondition 
up to two signals for Channel 2 of the 5D10. For 
example, plug-ins such as the 5A21N, 5A22N and 
5A26 can provide differential performance with 
sensitivities ranging to 10 uV/div (5A22N). The 
5D10 can acquire a total of three signal channels 
when using the Channel 2 left plug-in acquisition 
feature. The left vertical plug-in can also be used 
without the acquisition feature of the 5D10 to 
view a signal directly from the amplifier. 


When used in noncolor applications, a wide vari- 
ety of 5000 Series plug-ins are available to tailor 
your system for specific applications. These plug- 
in units range from high gain differential 
(10 nV/div), four channel differential (50 uV/div), 
eight channel (1 mV/div) amplifiers, plus economi- 
cal basic amplifiers and time base plug-in units. 


CHARACTERISTICS 
CRT AND DISPLAY FEATURES 

CRT — Internal 8 x 10 div (1.27 cm/div) parallax-free, illuminat- 
ed graticule. 
Accelerating Potential — 4.5 kV. 
Color Shutter — With 5D10°*': Three-color display of blue- 
green, orange, and neutral. Without 5D10: Blue-green display. 
*! Three-color display requires a 5D10 with serial number 

B020000 or higher. A field installable kit is available to up- 

grade earlier 5010's. Contact your local Tektronix represen- 

tative for details. 

VERTICAL SYSTEM 

Channels — Left and center plug-in compartments compatible 
with all 5100 Series plug-ins. Center and right plug-in compart- 
ments accept the 5010 Waveform Digitizer for dual-trace color 
and digital storage of displays. 
Chopped Mode — The mainframe vertical amplifier will chop 
between left and center plug-in compartments, and/or between 
two or more amplifier channels. The time segment per channel 
is =5 ws, consisting of =4 us displayed, = 1 us blanked. Chop 
or alternate mode is selected at the time base unit. 
Alternate Mode — Each amplifier plug-in is swept twice before 
switching to the next. A single-trace amplifier is swept twice 
and each channel of a dual-trace amplifier is swept once before 
switching to the second amplifier. 
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HORIZONTAL SYSTEM 
Channel — Right-hand plug-in compartment compatible with 
all 5100 Series plug-ins. The 5D10 utilizes the center and right- 
hand compartments for dual trace color and digital storage of 
displays. 
Fastest Calibrated Sweep Rate — With 5D10; 0.1 ms/div. 
With 5B10N or 5B12N: 0.1 us/div (X10 mag). 
X-Y Mode — Phase shift within 1° from dc to 100 kHz. 


OTHER CHARACTERISTICS 
Ambient Temperature — Performance characteristics valid 
from 0°C to +45°C. 
Line Voltage Ranges — 100, 110, 120, 200, 220, and 240 V 
ac +10% (except that maximum input should not exceed 
250 V ac). Internally selected with quick change jumpers. 
Line Frequency Range — 48 Hz to 440 Hz. 
Maximum Power Consumption — 110 W. 
External Intensity Input — +5 V turns beam on from off con- 
dition. —5 V turns beam off from on condition. Frequency 
range dc to 1 MHz. Input R and C is =10 ki? paralleled by 
=40 pF. Maximum input +50 V (dc + peak ac.) 
Calibrator — Voltage output 400 mV within 1%. Current out- 
put (loop) 4 mA within 1%. Frequency is 2 times line frequency. 
Beam Finder — Positions beam on screen regardless of verti- 
cal and horizontal position control settings. 


OPTION 07 
REAR PANEL SIGNAL OUTPUTS 

Left and Center Compartments — Two BNC connectors pro- 
vide access to the CRT related signals from the left and center 
plug-in amplifiers. Sensitivity: 0.5 V/CRT division. Output Im- 
pedance: 1 ki). 

Right Compartment — Sweep: One BNC connector provides 
access to the CRT-related sweep waveform. Sensitivity is 
0.5 V/CRT division; positive-going sawtooth, =5 V. Output Im- 
pedance: 1 kf. Gate: One BNC connector provides access to 
TTL compatible gate. Positive-going, coincident with displayed 
sweep. 





X-Y Mode — CRT-related X-Y signals are available at the ap- 
propriate rear panel connectors when amplifier plug-ins are 
used in either the left or center compartment and the right com- 
partment to display X-Y information. Sensitivity (X-Y): 
0.5 V/CRT division. 


INCLUDED ACCESSORIES 
Power cord (161-0066-00); instruction manual. 
CRN TD TL TT 

ORDERING INFORMATION 

(PLUG-INS NOT INCLUDED) 
BT16 OSCHOSCONG sceiecssssveseiicscconsnvevonee $2,335 
Option 02 — Protective Panel Cover (Cabinet Models 
Only).The cover protects the front panel and knobs 


GUrINg traNsSPOrtatioN AN StOFAGE .......cccseeseresssreressereees +$25 
Option 07 — Add Rear Panel Signals Out 
[HOE INNOOOIG) -bivsccicccsssccisiaccncinnanccpeincemmnarets +$75 


CONVERSION KITS 
Cabinet-to-Rackmount Conversion Kit 


ed 8 = an eae a er $95 
Rackmount-to-Cabinet Conversion Kit 

Grider CEO B AE | vcccersienrwrinnsnrcennnnimmnuenseieamase $150 
Protective Panel Cover Kit 

Order’ 040.0620-00 | ssssscciscseccscccssccsenicasnccsiccieusencnteasecwsenaess $160 
Rear Panel Signal Outputs Conversion Kit (Option 07) 
gE oy | ce $250 


INTERNATIONAL POWER CORDS AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 , 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
Option A5 — Switzerland 220 V/10 A, 50 Hz 
For 5D10 Waveform Digitizer see next page. 
AST) sere ee eee eS - ee 
For recommended cameras refer to camera section. 
See this color product in the reference section beginning on 
page 9. 





TEK 


5D10 


Compatible with all 5000 Series Mainframes 
Digital Storage 

CRT Readout 

Powerful Triggering Capability 





1% Accuracy 

Dual Channel 

1 MHz Sample Frequency 

Save Reference Waveforms 

X-Y Recorder Output 

Signal Conditioning Via Left Vertical Plug-in 
Color Signal Source for 5116 Oscilloscope 





The 5D10 enhances all Tektronix 5000 Series 
mainframes by providing storage for transient 
events with frequency components up to 
100 kHz for a single channel acquisition and up 
to 50 kHz for dual channel acquisition, all in a 
compact two-wide plug-in. 


Together, the 5D10 and the Tektronix 5116 Oscil- 
loscope create a system of high resolution col- 
or*' and waveform digitizing for superior trace 
and readout clarity. 


The digital storage characteristics of the high 
performance 5D10 duplicate CRT storage fea- 
tures and provide the following additional 
features: 


Digital Storage 
Provides clear, crisp, bright displays which can 
be viewed indefinitely. 


Cursors 

Permit convenient single-point and point-to-point 
measurement of time, amplitude, and frequency 
for fast, accurate, and reliable answers. 


CRT Readout 

Displays all pertinent instrument settings, 
cursors, and waveform levels. Lets you read out 
complete operational status at a glance. 


Pretrigger 

Allows viewing information prior to the trigger 
event so you can see all your data. Center and 
posttrigger selection is also provided. 


Free Run 
Optimizes the data presentation for low speed 
phenomena, much like a stripchart recorder. 


1% Accuracy 
Improves measurement quality in both vertical 
and horizontal modes. 


Dual Samplers 
Ensures time coincidence between the two input 
channels. 


Bi-Slope Triggering 
Assures triggering when the slope of a transient 
event is not known. 


*! Three-color display requires a 5D10 with serial number 
8020000 or higher. A field installable kit is available to up- 
grade earlier 5D10's. Contact your local Tektronix repre- 
sentative for details. 





1 MHz Sample Frequency 

Stores single-shot events to approximately 
100 kHz in bandwidth with 8-bit vertical 
resolution. 


Storage View-Time 

Convenient view time control from 1 second to 
infinity. 

Save Reference 


Permits comparisons of signals stored at differ- 
ent times. 


X-Y Displays 
Provides less than 1° phase shift up to 100 kHz 
of parametric related signals. 


X-Y Recorder Output 
Provides inexpensive, archivable hard copies 
complete with readout, graticule, and displayed 
waveforms in full color. 


Left Vertical Plug-in 

May be used to precondition up to two signals 
for Channel 2 of the 5D10 (when used in 5100 
Series mainframes only). 


For example, plug-ins such as the 5A21N, 5A22N 
and 5A26 can provide differential performance 
with sensitivities ranging to 10 uV/div (5A22N). 
The 5D10 can acquire a total of three signal 
channels when using the Channel 2 left plug-in 
acquisition feature. 


CHARACTERISTICS 
VERTICAL 

Vertical Modes — CH 1, CH 2, Add, Dual, X-Y. 
Channel 2 Modes — V/div, Left plug in. 
Deflection Factor — 1 mV/div to 20 V/div in 14 calibrated 
steps (1-2-5 sequence). 
Accuracy — Input to Readout Numbers: 5 mV/div to 1 V/div 
+1%; 1 mV/div to 2 MV/div +2%; 2 V/div to 20 V/div + 2%; 
Input to CRT graticule + 2%. From Left Vertical Plug-in: Add 
+ 1% to above specifications. Add Mode: Add + 1% to above 
specifications. 
Input R and C — 1 Mf) + 0.5% paralied by ~=47 pF. 
Maximum Input — 250 V (dc + peak ac); 250 V p-p ac at 
1 KHz or less. 
Bandwidth — Single Channel: Suitable from dc to 100 kHz. 
Dual Channel: Suitable from dc to 50 kHz. Ac Coupling: 3 dB 
point—10 Hz or less (1 Hz with 10X probe). 
Common-Mode Rejection — At least 50:1, dc to 100 kHz. 


WAVEFORM 
DIGITIZER 





5D10 and 5A26 installed in a 5110 Mainframe 
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Example of plotter waveforms with graticule scaling 
information 







Resolution — Vertical: X-Y or Y-T; 0.04 div (8-bit digitzer). 
Horizontal: Y-T; 0.01 div (1024 memory locations shared 
among all traces displayed). 
Phase Shift — <1.0° phase shift between CH 1 and CH 2, dc 
to 100 kHz. 
Display Output (to X-Y Recorder) — Amplitude: 0.2 V/div 
+ 2%. Speed: Compatible with X-Y recorders with 20 in/s slew 
rate, or faster. Pen Lift: Isolated switch contacts, SPST (float- 
ing); normally open or normally closed selected by internal 
jumper. 

TIME BASE 
Sweep Rates — 0.1 ms to 50 s/div in 18 calibrated steps 1-2-5 
sequence. 
Accuracy — Within + 1% of readout numbers. 
External Input — Allows external pulse generator to determine 
acquisition rate. Accepts TTL levels up to 1 MHz rate. 
Possible Under-Sampling Indicator — Indicator lights when 
fewer than eight sample pulses occur during interval between 
successive threshold crossing of triggering signals. 


TRIGGERING 
Sources — CH1, CH 2, left plug-in (via mainframe), line, 
external. 
Coupling — Dc, ac. 
Sensitivity — External: 100 mV; dc to 50 kHz or pulsewidth 
>5 us; 250 mV 50 kHz to 250 kHz or pulsewidth >1 us. CH 1, 
CH 2, Left Plug-in: 0.4 div, dc to 50 kHz or pulsewidth >5 us; 
1.0 div, 50 kHz to 250 kHz or pulsewidth >1 us. 
Bi-Slope Trigger — Amplitude, frequency, and pulsewidth 
specifications apply to absolute value of signal (rectified). 
External Trigger Input — Input R and C: 1 Mf +2% paral- 
leled by =47 pF. Maximum input 250 V (dc + peak ac). 250 V 
p-p ac at 1 kHz or less. 
Included Accessory — Instruction manual. 


Order 5D10 Waveform Digitizer .......... $2,850 
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Single Trace Dc to 2 MHz 


5A15N Amplifier 


1 mV/div to 5 V/div 








The 5A15N Single Trace Amplifier features easy 
to use front-panel controls and can be used in 
many 5000 Series mainframe. 


Two 5A15Ns (one must be located in the right-hand compart- 
ment) provide versatile X-Y operation when used in a 5100 
Series Mainframe. 


CHARACTERISTICS 
Bandwidth — Dc Coupled: Dc to at least 1 MHz at all deflec- 
tion factors. Ac Coupled: 2 Hz or less to at least 2 MHz at ail 
deflection factors. 
Deflection Factor — Calibrated: 1 mV/div to 5 V/div in 
12 steps (1-2-5 sequence). Accuracy: Within 2%. Uncalibrated: 
Continuously variable between calibrated steps and to 
12.5 V/div. 
Input R and C — 1 Mi) within 1% paralleled by ~47 pF. 
Maximum Input — Dc Coupled: 350 V (dc + peak ac). 
Ac Coupled: 350 V dc. 
Included Accessory — Instruction manual. 


5A18N Amplifier 


1 mV/div to 5 V/div 








The 5A18N Dual Trace Amplifier features easy to 
use front-panel controls and can be used in any 
5000 Series mainframe. 


5A18N operating modes include Channel 1 or 2 
only, Channels 1 and 2 added, Channel 2 invert- 
ed, and Channel 1 alternated or chopped with 
Channel 2. Internal trigger source is selectable 
from Channel 1 and Channel 2. 


CHARACTERISTICS 
Bandwidth — Dc Coupled: dc to at least 2 MHz at all deflec- 
tion factors. Ac Coupled: 2 Hz or less to at least 2 MHz at all 
deflection factors. 
Deflection Factor — Calibrated: 1 mV/div to 5 V/div in 
12 steps (1-2-5 sequence). Accuracy: Within 2%. Uncalibrated: 
Continuously variable between calibrated steps and to 
12.5 Vidiv. 
Input R and C — 1 Mi? within 1% paralleled by = 47 pF. 
Maximum Input — Dc Coupled: 350 V (dc + peak ac). Ac- 
Coupled: 350 V dc. 
Chopping Rate — 25 kHz to 100 kHz depending upon plug-in 
combinations and number of traces displayed. 
Included Accessory — Instruction manual. 
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Dual Trace Dc to 2 MHz 


SINGLE-CHANNEL, DUAL CHANNEL, 
FOUR-CHANNEL AMPLIFIER 


5A24N 
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5A24N Amplifier 


50 mV/div to 1 V/div Deflection Factors 





Easy to Customize 





The 5A24N is a low cost utility plug-in providing 
direct access to either the vertical or horizontal 
deflection system of the 5000 Series mainframes. 
It contains mode switching, CRT beam position- 
ing, trigger pickoff for basic measurements, and 
a built-in 3% x 2% inch soldering pad matrix for 
use by the customers who wish to build their own 
input circuits for special applications. Customer- 
built circuits are powered through the circuit 
board which provides access to all mainframe 
power supplies. 


CHARACTERISTICS 
Bandwidth — Dc Coupled: Dc to at least 2 MHz at 50 mV/div, 
decreasing to dc to 200 kHz at mid-attenuator range. Ac Cou- 
pled: 25 Hz to at least 2 MHz at 50 mV/div, decreasing to 
25 Hz to 200 kHz at mid-attenuator range. Uncompensated 
input. 
Deflection Factor — Compensated: 50 mV/div, accurate with- 
in 3%. Uncompensated: Continuously variable from 50 mV/div 
to at least 1 V/div. 
Input R and C — = 100 kK‘? paralleled by ~30 pF. 
Maximum Input — 50 V (dc + peak ac). 
Included Accessory — Instruction manual. 


For recommended probes — refer to page 285. 
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5A24N 


Single Trace Dc to 2 MHz 
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Four Trace Dc to 1 MHz 
5A14N Amplifier 


1 mV/div to 5 V/div 








The 5A14N Four Trace Amplifier features simpli- 
fied front-panel controls and can be used in any 
5000 Series mainframe. 


5A14N operating modes are: Each channel sepa- 
rately, and alternated or chopped between any 
combination of channels. Internal trigger is avail- 
able from Channel 1 only. 


CHARACTERISTICS 
Bandwidth — Dc Coupled: Dc to at least 1 MHz at all deflec- 
tion factors. Ac Coupled: 2 Hz or less to at least 1 MHz at all 
deflection factors. 
Deflection Factor — Calibrated: 1 mV/div to 5 V/div in 
12 steps (1-2-5 sequence). Accuracy: Within 2%. Uncalibrated: 
Continuously variable between calibrated steps and 12.5 V/div. 
Input R and C — 1 MQ within 1% paralleled by ~47 pF. 
Maximum Input — Dc Coupled: 350 V (dc + peak ac). 
Ac Coupled: 350 V de. 
Chopping Rate — 25 kHz to 100 kHz depending upon plug-in 
combinations and number of traces displayed. 
Included Accessory — Instruction manual. 
a a 


ORDERING INFORMATION 


5A14N Four Trace Amplifier ............... $1,465 
5A15N Single Trace Amplifier .............++. $350 
5A18N Dual Trace Amplifier ................... $730 
5A24N Single Trace Amplifier ............... . $225 
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5A13N 


Dc to 2 MHz Bandwidth 
1 mV/div to 5 V/div 
10,000:1 CMRR 


10,000 Div Effective Screen Height 


_ SS 
The 5A13N is a differential comparator plug-in 
amplifier for the 5000 Series. It incorporates a 
number of performance features that make it 
particularly versatile. 





Conventional Mode 

The 5A13N has constant bandwidth over the 
1 mV/div to 5 V/div deflection factor range. The 
bandwidth is selectable at 2 MHz or 10 kHz for 
best displayed noise conditions during low-fre- 
quency applications. The plus or minus inputs 
allow normal or inverted displays. 


Differential Mode 

The 5A13N maintains its conventional features 
and provides a balanced input for applications 
requiring rejection of a common-mode signal. The 
CMRR is 10,000:1 from dc to 20 kHz, decreasing 
to 100:1 at 2 MHz. The unit rejects up to 15 V of 
common-mode signal at a deflection factor set- 
ting of 1 mV/div, increasing to 350 V rejection 
Capability above 100 mV/div. 


Comparator Mode 

The 5A13N provides an accurate positive or 
negative internal offsetting voltage. A signal of up 
to +10 V may be applied to an input (plus or 
minus) at a deflection factor setting of 1 mV/div 
and viewed in 10,000 div by offsetting the signal 
with the opposing comparison voltage. A +1 V 
comparison voltage is also available for applica- 
tions requiring maximum resolution. The offset 
voltage may be externally monitored through a 
front-panel output. 


CHARACTERISTICS 


Bandwidth — Dc to 2 MHz. Bandwidth Limit Mode: Dc to 
10 kHz. Ac Coupled: 2 Hz or less at the lower —3 dB point. 
Deflection Factor — Calibrated: 1 mV/div to 5 V/div in a 1-2-5 
sequence. Accuracy: Within 3%. Uncalibrated: Continuously 
variable between steps and to at least 12.5 V/div. 

Input R and C — 1 Mi) paralleled by =51 pF. 

Signal Range 











0.1 V to 
5 Vidiv 


+350 V 







Deflection Factor Settings 
50 mV/div 





Common-Mode Signal Range 
Max Dc Coupled Input (Dc + Peak 


Ac at 1 kHz or Less) 


Max Ac Coupled Input (Dc Voltage) +350 V 


Maximum input Gate Current — 0.1 nA or less (equivalent to 
100 uV or less, depending on external loading) at + 25°C. 
Overdrive Recovery — 1 us to recover to within 3.0 mV and 
0.1 ms to recover to within 1.5 mV after removal of an over- 
drive signal between +10 V and —10 V, regardiess of over- 
drive signal duration. 

Internal Comparison Voltage — Ranges: 0 V to +10 V and 
0V to +1 V. Accuracy: Within 0.2% of dial setting plus 5 mV 
from +1 V to +10 V; within 0.2% of dial setting plus 1 mV 
from +25 mV to +1 Von the 0 V to +1 V range. From 0 V to 
+25 mV: Use the on-screen display for greater resolution. Vc 
Output R: =15 kQ. 

Common-Mode Rejection Ratio — At least 10,000:1, dc to 
10 kHz at 1 mV/div to 50 mV/div dc coupled, with up to 20 V 
p-p sine wave, decreasing to 100:1 at 1 MHz. At least 400:1, 
de to 10 kHz at 0.1 V/div to 5 V/div dc coupled, with up to 
100 V p-p sine wave, decreasing to 40:1 at 1 MHz. For fre- 
quencies above 5 kHz ac coupled, CMRR is the same as stat- 
ed for dc coupled. Below 5 kHz ac coupled, CMRR decreases 
to 400:1 at 10 Hz. 

Included Accessory — Instruction manual. 
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Differential 


Differential Comparator 


5A21N 





Dc to 1 MHz Bandwidth 

10 kHz Bandwidth Limiter 

50 uV/div to 5 V/div 

100,000:1 CMRR 

Voltage and Current Probe Inputs 


{ee SS eS SS 
The 5A21N is a 50 uV/div, de coupled differential 
amplifier for the 5000 Series and has a current 
probe input. 


CHARACTERISTICS 
Bandwidth — Dc Coupled: dc to at least 1 MHz. Ac Coupled: 
2 Hz less at least 1 MHz. Bandwidth may be limited to 10 kHz. 
Deflection Factor — Calibrated: 50 uV/div to 5 Vidiv in 
16 steps (1-2-5 sequence). Accuracy: Within 2%. Uncalibrated: 
Continuously variable between steps and to 12.5 V/div. 
Input R and C — Voltage Mode: 1 Mi? within 0.15% paralleled 
by =47 pF. 
Maximum Input Voltage 
Dc Coupled 


10 V (dc + 
peak ac) 
10 mV/div 


to 5 V/div 350 V (dc + peak ac) 


input Gate Current — 100 pA or less (equivalent to 100 uV or 
less, depending on external loading, at + 25°C. 

Displayed Noise — 30 .V or less, tangentially measured. 
Common-Mode Rejection Ratio — Ac Coupled: 50 uV/div to 
0.5 mV/div, at least 20,000:1 at 5 kHz and above decreasing to 
400:1 at 10 Hz. Dc Coupled: at least 100,000:1 dc to 30 kHz at 
50 »V/div and 100 uV/div with up to 20 V p-p sine wave, de- 
creasing by <20 dB/decade on sensitivity ranges up to 
50 mV/div. From 100 mV/div to 5 V/div, CMRR is at least 
400:1 with up to 100 V p-p sine wave. 


CURRENT PROBE INPUT (with P6021 CURRENT PROBE) 
Bandwidth — 15 Hz or less, to at least 1 MHz. Bandwidth may 
be limited to 10 kHz. 

Deflection Factor — Calibrated: 0.5 mA/div to 0.5 A/div in 
10 steps (1-2-5 sequence). Accuracy: Within 3%. Uncalibrated: 
Continuously variable between steps and to 1.25 A/div. 
Maximum Input Current — 4 A p-p (at probe loop) with 125- 
turn P6021 Current Probe. 

Displayed Noise — 300 uA or less, tangentially measured. 
Performance characteristics are valid for the 5A21N from 0°C 
to +50°C. 

Included Accessory — Instruction manual. 


High CMRR Probes for Differential Amplifiers 
We recommend the P6055 high CMRR adjustable 
10X probes for use with Tektronix differential am- 
plifiers. When used in pairs, these probes allow 
adjustment for maximum CMRR. See page 455. 















Ac Coupled 


350 V dc (coupling cap pre- 
charged), 10 V peak ac 






50 uV/div to 
50 mV/div 










For recommended probes — refer to page 285. 
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Differential 


5A19N 


Dc to 2 MHz Bandwidth 
1 mV/div to 20 V/div 
Dc Offset 


are ce ES 
The 5A19N is a low-cost differential amplifier fea- 
turing variable dc offset and simplicity of controls. 
It is ideal for monitor and systems applications. It 
operates in the left or middie plug-in compart- 
ment of the 5000 Series mainframe for Y-T dis- 
plays, or in the right compartment for X-Y 
displays. 





CHARACTERISTICS 
Bandwidth — Dc Coupled: dc to at least 2 MHz at all deflec- 
tion factors. Ac Coupled: 2 Hz or less to at least 2 MHz at all 
deflection factors. 
Deflection Factor — Calibrated: 1 mV/div to 20 V/div in a 
1-2-5 sequence. Accuracy: Within 2%. Uncalibrated: Continu- 
ously variable between calibrated steps and to 50 V/div. 


Input R and C — 1 Mi? within 0.3% paralleled by ~47 pF. 


Signal and Offset Range 
1 mV/div to | 500 mV/div 
200 mV/div | to 20 V/div 


Deflection Factor Settings 


Common-Mode Signal Range 
Maximum Dc Coupled Input 


Dc + Peak Ac at 1 kHz or Less +350 V 
Maximum Ac Coupled 
Input (Ac Voltage) +350 V 


Dc Off Set Range +15 V to +350 V to 
—15V —350 V 


Common-Mode Rejection Ratio — Dc Coupled: 1 mV/div to 
200 mV/div, at least 1000:1 from dc to 10 kHz; decreasing to 
100:1 at 500 mV/div to 20 V/div. 


Included Accessory — Instruction manual. 





ORDERING INFORMATION 
5A13N Differential Comparator 


5A21N Differential Amplifier ................... $540 
Option 01 — (includes P6021, 5 ft current probe) ...... +$290 


SSS SSS SS SSS eee ee 
The 5A21N and 5A22N Differential Amplifiers are 
available with CRT readout at additional cost 
(CRT readout functional in 5400 Series main- 
frames only). Contact your local Tektronix Sales 
Engineer for details. 
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TEK 


CURVE TRACER 


DIFFERENTIAL AMPLIFIERS 


9000 
SERIES 





5A22N 


TexTHOw=E® GAZ2N DIFFERENTIAL AMPL 





Differential Amplifier 


5A22N 


Dc to 1 MHz Bandwidth 

10 uV/div to 5 V/div 

100,000:1 CMRR 

Selectable Upper and Lower —3 dB Points 
De Offset 





The 5A22N is the most versatile of the 5000 
Series Differential Amplifiers. It features front 
panel selectable filtering which enables reduction 
of undesirable displayed noise; both upper and 
lower 3 dB points are selectable. Dc offset at full 
bandwidth is available for viewing signals riding 
on a dc component such as low-level ripple and 
noise On a power supply. 


These features, together with its high common- 
mode rejection, make the 5A22N well suited for 
measurements in difficult low-amplitude, low-fre- 
quency areas. 


CHARACTERISTICS 
Bandwidth — HF —3 dB Point: Selectable in 9 steps (1-3 
sequence) from 100 Hz to 1 MHz. 100 Hz to 0.3 MHz, accurate 
to within 20% of selected frequency; at 1 MHz, bandwidth is 
down 3 dB or less. LF —3 dB Point: Selectable in 6 steps (1-10 
sequence) from 0.1 Hz to 10 kHz accurate to within 20% of 
selected frequency. Ac Coupled: 2 Hz or less. 


Deflection Factor — Calibrated: 10 uV/div to 5 V/div in a 1-2-5 
sequence. Accuracy: Within 3%. Uncalibrated: Continuously 
variable between steps and to at least 12.5 V/div. 
Common-Mode Rejection Ratio — Ac Coupled: 10 uV/div to 
0.5 mV/div, at least 20,000: 1 at 5 kHz and above, decreasing 
to 400:1 at 10 Hz. Dc Coupled: at least 100,000:1, dc to 
30 kHz from 10 uV/div to 100 uV/div with up to 20 V p-p 
sinewave, decreasing by <20 dB/decade on sensitivity ranges 
up to 50 mV/div. From 100 mV/div to 5 V/div, CMRR is at least 
400:1 with up to 100 V p-p sinewave. 
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Dual Differential Amplifier 





5A26 DUAL DIFF AMPL — 


Curve Tracer 


Signal and Offset Range 


Deflection Factor 10 zV to 
Settings 50 mV/div 


















Common-Mode 
Signal Range 
Max Dc Coupled 
Input (Dc + Peak 
Ac at 1 kHz or Less) 








Max Ac Coupled 
Input (Dc Voltage) 


Dc Offset Range 


+350 V 
Dc rejection, at least 4 x 105:1 


+05 V to —05V1+50V to —50V 


Input R and C — 1 Mf) within 0.15% paralleled by ~47 pF. 
Overdrive Recovery — 10 us or less to recover within 99.5% 
of reference level after removal of a test signal applied for 1 s. 
Signal amplitude not to exceed common-mode signal range. 






Maximum Input Gate Current — 200 pA or less. 


Displayed Noise — 20 uV at maximum bandwidth, source re- 
sistance 25 {2 or less, measured tangentially. 


Drift with Temperature — 100 uV/°C or less. 
Included Accessory — Instruction manual. 


5A26 


Two Differential Amplifiers in One Plug-in 
50 uV/div Sensitivity at 1 MHz 

100,000: 1 CMRR 

CRT Readout 





The 5A26 Dual Differential Amplifier combines 
two independent differential amplifiers in one 
plug-in. It adds no-compromise differential mea- 
surement capability to the line of low-cost, high- 
performance 5000 Series Laboratory Oscillo- 
scopes. It may be used in any 5000 Series 
mainframe. 


The 5A26 provides 50 uV/div sensitivity at 1 MHz, 
high common-mode rejection ratio, CRT readout 
in any standard 5400 Series mainframe, trigger- 
source selection and bandwidth limit on each 
channel. With two 5A26s, it is possible to observe 
up to four differential channels at one time in the 
chop or alternate mode. 


For recommended probes—refer to page 285. 


The 5A26 has many applications in areas that re- 
quire dual differential performance, especially in 
biomedical and electromechanical fields, educa- 
tion, and component manufacturing. 


CHARACTERISTICS 
Number of Differential Channels — Two. 


Bandwidth — Dc Coupled: Dc to at least 1 MHz. Ac Coupled: 
2 Hz or less to at least 1 MHz. Bandwidth may be limited to 
10 kHz. 

Deflection Factor — Calibrated: 50 uV/div to 5 V/div in 16 
steps (1-2-5 sequence). Accuracy: Within 2%. Uncalibrated: 
Continuously variable between calibrated steps and to 
12.5 V/div. 

CRT Readout — CRT readout of deflection factors. Functional 
in CRT readout-equipped 5400 Series oscilloscopes, nonfunc- 
tional in 5100 Series oscilloscopes. 


Input R and C — 1 Mf) within 0.15% paralleled by =47 pF. 


MAXIMUM INPUT VOLTAGE 










Dc Coupled 


10 V 

(dc + peak ac) 
350 V 

(dc + peak ac) 


Input Gate Current — 100 pA or less (equivalent to 100 uV or 
less, depending on external loading) at + 25°C. 


Displayed Noise — 30 .,V or less, tangentially measured. 
COMMON-MODE REJECTION RATIO 











50 uV/div to 
50 mV/div 


100 mV/div 
to 5 V/div 


10 V ac, 350 V 
(coupling cap precharged) 
350 V 
(dc + peak ac) 












Dc Coupled 

50 uV/div to At least 100,000:1 from de to 30 kHz 

50 mV/div with up to 20 V p-p sinewave 

100 mV/div to At least 300:1 from dc to 30 kHz 

5 V/div with up to 100 V p-p sinewave 

Ac Coupled 

50 uV/div to At least 20,000:1 at 5 kHz to 30 kHz, de- 
50 mV/div creasing to not less than 2000:1 at 60 Hz 


Included Accessory — Instruction manual. 
SS SS ee Se eS 


ORDERING INFORMATION 
5A22N Differential Amplifier ................ $1,080 


5A26 Dual Differential Amplifier .......... $1,170 


High CMRR Probes for Differential Amplifiers 
We recommend the P6055 high CMRR adjustable 
10X probes for use with Tektronix differential 
amplifiers. 


When used in pairs, these probes allow adjust- 
ment for maximum CMRR. 


See page 455 for P6055 characteristics. 


5CT1N Curve Tracer 


Test Semiconductor Devices to 0.5 W 


10 nA/div to 20mA/div Vertical Deflection 
Factors 


0.5 V/div to 20 V/div Horizontal Deflection 


Factors 
ea SS a 





For a complete description see page 415. 
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5B12N 





Single Sweep Time Base 


5B10N/5B12N 





100 ns/div to 5 s/div Calibrated Time Base 
Single Sweep 

X10 Magnifier 

Provides Alternate and Chopped Displays 
50 mV/div and 500 mV/div External Input 
Dual and Delayed Sweep (5B12N) 


The 5B10N is a time base/amplifier plug-in unit for 
generating a sweep in the 5000 Series oscillo- 
scopes. An external input allows use of the 
5B10N as a voltage amplifier with calibrated 
deflection factors of 50 mV/div and 500 mV/div. 


Multiple triggering modes may be pushbutton 
selected with the 5B10N. Source positions in- 
clude left or right plug-in, composite (from the 
mainframe vertical amplifier), line and external. 


The 5B12N is a time base for generating single, 
dual, or delayed sweeps in 5000 Series oscillo- 
scopes. The 5B12N is normally used in the right 
plug-in compartment but is compatible with the 
vertical deflection compartments as well. 


The 5B12N display modes are A sweep, B sweep, 
A intensified —B delayed, and dual sweep. Each 
mode is selectable by pushbutton switches. Trig- 
gering sources for A and B sweep include left 
and right plug-in, line, and display composite. In 
the display composite mode the sweep is trig- 
gered from the composite signal being displayed. 

uto and external trigger and single sweep are 
provided for the A sweep. The B sweep operates 
in triggered or free-run mode after the delay time. 


When operated in the dual-sweep mode in a dual- 
beam oscilloscope with two amplifier plug-ins, 
first the A sweep and then the B sweep displays 
the signals from both amplifiers; four traces will 
be displayed. Both sweeps are displayed simulta- 
neously in chop mode. 


When operated in the dual-sweep mode in a 
single-beam oscilloscope with two amplifier plug- 
ins, the A sweep is slaved to the left plug-in and 
the B sweep is slaved to the right plug-in. 





Dual Sweep Time Base 


The display mode pushbutton selects chop or 
alternate time-share switching between vertical 
plug-ins and amplifier channels. Chop rate is 
25 kHz to 100 kHz depending on plug-in combina- 
tions and number of traces displayed. 


CHARACTERISTICS 
The following specifications are the same for the 5B10N and 
the A sweep of the 5B12N. B sweep specifications are identical 
except where indicated. 
Sweep Rates — Calibrated: 1 us/div to 5 s/div in 21 steps 
(1-2-5 sequence). X10 Magnifier extends displayed sweep ti- 
me/div to 100 ns. Uncalibrated: Continuously variable between 
steps and to 12.5 s/div. B Sweep: 0.2 us/div to 0.5 s/div in 20 
calibrated steps. 
Sweep Accuracy — Unmagnified: Within 3% from 1 yus/div to 
1 s/div and within 4% of 2 s/div and 5 s/div. Magnified displays 
accurate within 1% in addition to specified time base sweep 
accuracy. B Sweep: Within 3% from 1 ys/div to 0.1 s/div. With- 
in 4% at 0.2 us/div, and 0.5 s/div, 0.2 s/div, and 0.5 s/div. 


Triggering Sensitivity 
| Coupling | To 1 MHz 


Requirements increase below 50 Hz 


*! Does not apply to B sweep. 
Auto Trig — Same as above except signal rate requirements 
are 15 Hz and above. 
Single Sweep — Same as for ac and dc coupled.”' 
External Trigger Input — Maximum Input: 350 V (dc + peak 
ac). Input R and C: 1 MQ within 2% paralleled by =70 pF. 
Trigger Level Voltage Range: +5 V to —5 V"!. 
*! Applies to A trigger only. 

EXTERNAL HORIZONTAL MODE 
Deflection Factor — Calibrated: 50 mV/div and 500 mV/div. 
Accuracy: Within 3%. X10 variable extends range to at least 
5 Vidiv. 
Bandwidth — Dc Coupled: Dc to at least 1 MHz. Ac Coupled: 
50 Hz or less to at least 1 MHz. 
Input R and C — 1 Mi) within 2% paralleled by =70 pF. 
Maximum Input Voltage — 350 V (dc + peak ac). 


DELAYING SWEEP (5B12N) 
Delay Time — Accuracy: 1 us/div to 0.5 s/div, within 1%. 
1 s/div to 5 s/div, within 2%. Multiplier Range: 0.2 to 10.2 times 
the time/div setting. Multiplier Incremental Linearity: Within 
0.2%. 
Differential Time Measurement Accuracy — Within 1% plus 
2 minor dial div for 1 us to 0.5 s delay times. Within 2% plus 2 
minor dial div for 1 s to 5 s delay times. 
Jitter — <0.05% of the time represented by one div of the 
delaying sweep selected. 
included Accessory — Instruction manual. 
ST ee eee 


ORDERING INFORMATION 
5B10N Time Base/Amplifier ...............00+ $530 
5B12N Dual Time Base .............sseeeeeees $1,115 








At 2 MHz 





TIME BASES 
DUAL TRACE SAMPLER 





Sampler 


5S14N 





Dc to 1 GHz Bandwidth 

Dual Trace, 2 mV/div Sensitivity 
Calibrated Delayed Sweep 
Simplified Triggering 


Operational Ease of 
Conventional Oscilloscope 


Two-Dot Time Measurements 

=a SS SS SS SS SS re eee SS 
The 5S14N Sampling Unit combines amplifier and 
time-base functions in one double-width plug-in 
unit designed to operate in all 5000 Series main- 
frames. Combining the sampling amplifier and 
time-base functions in one plug-in enables the 
5S14N to provide economy and ease of opera- 
tion. See page 281 for complete description. 


CHARACTERISTICS 

AMPLIFIER 
Bandwidth — Dc to 1 GHz. 
Risetime — 350 ps or less. 
Deflection Factor — Calibrated: 2 1V/div to 0.5 V/div in 
8 steps (1-2-5 sequence). Uncalibrated: Variable between 
steps by at least 2.5 to 1. 
Maximum Input Voltage — +5 V. 
input Signal Range — 2 V p-p maximum within a +2 V to 
—2 V window at any sensitivity. 
Dc Offset Range — At least +2 V to —2V. 

TIME BASE 
Scan Modes — Repetitive, Single, Manual, or External. 
Horizontal Signal Output — 1.0 V/div of horizontal deflection; 
10 kQ source resistance. 


DELAYING SWEEP 
Range — 10 ns/div to 100 us/div in 13 steps (1-2-5 sequence). 
Delay Accuracy — Within + 1% of 10 div when measurement 
is made within the last 9.5 div. 


DELAYED SWEEP 

Range — 100 ps/div to 100 us/div in 19 calibrated steps (1-2-5 
sequence). Variable between steps by at least 2.5 to 1. 
Delay Jitter — <0.05% of the time represented by 1 div of the 
Delaying Sweep selected. 

TRIGGERING AND SYNC 
Signal Source — Interval from CH 1 vertical input or external 
through front-panel connector. 
External Triggering — Nominal 50 input, ac coupled, 2 V 
p-p, 50 V dc maximum. Trigger pulse amplitude 10 mV p-p or 
more with risetime of 1us or less. 10Hz to 100 MHz. 
Sinewave amplitude 10 mV p-p or more from 150 kHz to 
100 MHz. 
internal Triggering — Pulse amplitude 50 mV p-p or more 
with risetime of 1 us or less. Sinewave amplitude 50 mV p-p or 
more from 150 kHz to 100 MHz. 


Order 5S14N Sampler ..............:0:000000 $5,630 
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OSCILLOSCOPES 
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Portable Scopes Comparison Chart .............. 299 
Portable Scopes Application Notes ............... 300 
Portable Scopes Accessories Chart .............. 300 


Portable Nonstorage Oscilloscopes 





485 350 MHz Dual Trace oo... 301 
2465 300 MHZ Four Trace ooo.o.eccccecccceccccccceee, 303 
2445 150 MHz Four Trace) onsssisssvesscssscessseessss 303 
2335 100 MHz Dual Trace oo......... cece, 307 
2336 100 MHz Dual Trace w/A Time ........... 307 
2337 100 MHz Dual Trace w/A Time 

Te re Las ene 307 
2235 100 MHz Dual Trace, 

UIE THANG: BBG oococsecesacsesecacsvorseesvsecessecinssevens 309 
2236 100 MHz Dual Trace, Dual Time 

Base, w/Counter, Timer, Multimeter ........ ... 309 
2213 60 MHz Dual Trace oo... 311 
2215 60 MHz Dual Trace, 

Alternate Time Base ................cccceeeeeceeeeeeees 311 


465M AN/USM-425 (V)1 
100 MHz Dual Trace Tri-Service Standard ... 313 


335 35 MHz Dual Trace 0.0... occ cceeeeeceee, 315 
305 Battery Powered 5 MHz/DMN .............. 316 
EN eI ecceseesccscxascsccciscrarepeanymeerniamnerttn 317 
aN i | ees 318 
2 ie GOO RHE Duel TRACE ao cic cesscrccsciccrasenacece 319 


T922R 15 MHz Dual Trace Rackmount ...... 320 


Portable Storage Oscilloscopes 


466/464 100 MHz Dual Trace ...............00.. 321 
AS4 25: MIAZ Dual TCE co vicisenccisesseenneccoxcornes 323 
314 10 MHz Dual Trace... ee 324 
214 SOO RHZ Dulal THESES ...cssicessvoscsinsccioseveasenis 325 
FETA 10 We Die TRAC cccssvcccsscsvaceesscscecncss 326 
468 100 MHz Dual Trace Digital Storage .... 350 
336 50 MHz Digital Storage ................ce. 352 
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TEK REFERENCE 





PORTABLE REAL TIME OSCILLOSCOPES COMPARISON CHART 


POWER PAGE 
TIVITY REQUIREMENTS 


mV /div 








Autoranging DMM 110x240x370 
battery power (4.4x9x15) 


Line (90-132/180-264 V ac, 316 
48-440 Hz) built-in battery, 
or external dc 


5 MHz hand-held 80x 130x230 Built-in battery,line (90-250 317 
(3x5x9) V ac, 48-62 Hz) 
DMM/scope 70x 130x230 1.7 Built-in battery, line (90-136/ 318 
at <4 Ibs (3x5x9) (3.7) 180-250 V ac, 48-62 Hz), 
or external dc 
1000 Integral 1 MQ probe 80x130x240 Built-in, battery, line 319 
(1 us/div) (3x5x10) (104-126 V ac 58-62 Hz) 


PORTABLE STORAGE OSCILLOSCOPES COMPARISON CHART 
yes GPIB Interface option 160x330x550 12.7 Line (90-132/198-250 V ac 350 
10 MHz Stored Writing Speed*? (6x13x22) (28) 48-440 Hz) 
yes Two storage modes 160x330x550 Line (99-132/198-264 V ac, 321 
and reduced scan (6x13x22) 
3000 div/us Stored Writing Speed 
Two storage modes 160x330x550 Line (99-132/198-264 V ac 321 
110 div/us Stored Writing Speed (6x13x22) 48-440 Hz) or battery pack 
yes Digital Storage 1 Ms/s Micropro- 112x237x482 Line (90-132/180-250 V ac 352 
cessor control and Menu driven*? | (4.4x9.3x14.6) 48-440 Hz) 
Split screen storage 140x330x480 9.4 Line (99-136/180-272 V ac, 323 
5000 div/us Stored Writing Speed | (6x13x19) (20.7) 48-440 Hz) or external dc 
Stored Viewing Time to 4 hr 110x240x350 47 Line (90-132/180/264 V ac, 324 
400 div/ms Stored Writing Speed | (4.4x9x14) (10.3) 48-440 Hz) or external dc 
Low cost bistable storage 250x 180x480 8.2 Line (90-132/198-250 V ac 326 
250 div/ms Stored Writing Speed | (10x7x19) (18) 50-60 Hz) 
1000 Fully self-contained 80x 130x240 Built-in battery or line 325 
(1 «s/div) 500 div/ms Stored Writing Speed =| (3x5x10) (104-126 V ac, 58-62 Hz) 


*! Bandwidth specifications for the 485 are dc to 350 MHz with 50 2 inputs and dc to 250 MHz with 1 Mi. inputs. 
*2 The 2213 and 2215 are specified at 60 MHz for sensitivities from 10 V/div (10X probe) to 20 mV/div (1X probe) and 50 MHz from 10 mV/div to 2 mV/div. 
*3 See specifications in digitizer section. 


(10.6) 
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213 


FASTEST WEIGHT 
SWEEP kg (Ib) 
(ns/div) 
485 yes Widest BW in a 170x310x470 Line (90-136/180-272 V ac, 301 
portable instrument (7x12x19) 48-440 Hz) 
2465 Yes CRT Readout, AVoits 190x330x434 Line (90-132/180-250 V ac, 303 
ATime Cursors (7.5x13x17.1) 48-440 Hz) 
2445 Yes CRT Readout, AVolts 190x330x434 Line (90-132/180-250 V ac, 303 
ATime Cursors (7.5x13x17.1) 48-440 Hz) 
465M yes Tri-service standard 180x320x550 Line (100-132/200-264 V ac, 313 
100 MHz portable (7x13x24) 48-440 Hz) 
2335 yes Rugged, compact 140x270x430 7.7 Line (100-132/200-250 V ac, 307 
lightweight (5x11x17) (17) 48-440 Hz) 
2336 B trigger, Atime 140x270x430 a Line (100-132/200-250 V ac, 307 
(5x11x17) (17) 48-440 Hz) 
2337 B trigger, Atime, 140x270x430 7.7 Line (100-132/100-250 V ac, 307 
DMM (5x11x17) (17) 48-440 Hz) 
2235 Yes Dual Trace, Dual Time Base 140x240x440 Line (90-250 V ac, 48-440 Hz) 309 
(5x14x17) 
2236 Yes Dual Trace, Dual Time Base 140x240x440 Line (90-250 V ac, 48-440 Hz) 309 
with Counter, Timer, Multimeter (5x14x17) 
2213 Low cost delayed 140x240x440 Line (90-250 V ac, 311 
sweep (5x14x17) 48-440 Hz) 
2215 Dual time base 140x240x440 Line (90-250 V ac, 311 
delayed sweep (5x14x17) 48-440 Hz) 
335 yes 1 mV sensitivity at 25 MHz, 110x240x350 47 Line (90-132/180-264 V ac, 315 
external dc power (4.4x9x14) (10.3) 48-440 Hz) or external dc 
T922R Rackmount, front 130x480x430 Line (90-132/198-250 V ac, 320 
and rear inputs (5.25x19x17) 50-60 Hz) 
a 
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48-440 Hz) or battery pack 
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TEK nerenence 


PORTABLE SCOPE APPLICATION NOTES 
Tektronix product literature is readily available from your local Tektronix Sales office. Addresses and phone numbers are listed on pages 10 through 12 of this catalog. 
For data sheets and product brochures, just ask for literature on the specific instrument. Additional related publications also available are listed below. 


TITLE FEATURING PART NO 
Portable Oscilloscope Selection Guide A heipful aid for choosing the right portable scope for your needs 38W-5158 
Miniature, Battery-Powered Scopes Built to Tek's High-Performance Standards 40A-5000 
300 Series Portable Oscilloscopes Brochure for the full line of SONY-TEKTRONIX mini-portable scopes 40AX-3792-2 
400 Series Portable CRT Storage Scopes Descriptions of the 466, 464, and 434 portable storage scopes 40A-3793-2 
T900 Series Data Sheet Includes the popular T922R rackmount scope and the T912 low cost storage scope. 

Ask for 2200 Series literature to supplement this data sheet 41X-3933-3 

XYZs Of Using a Scope A basic primer that features the 2213 41AX-4758 
Basic Oscilloscope Measurements: Period and Frequency 41AX-3839-1 
Basic Oscilloscope Measurements: Amplitude 41AX-3840-1 
Basic Oscilloscope Measurements: Setup and Analysis 41AX-3841-1 
Basic Oscilloscope Measurements: Dual-Trace and X-Y Phase 41AX-3928 
Basic Oscilloscope Measurements: Risetime 41AX-3929 
Using Delayed Sweep In Measuring Digital Word Trains 41AX-3349 
VITS Analysis for TV Servicing 41AX-4047-1 
Troubleshooting Color TV Power Supplies 41AX-4048-1 
The Digital Storage Oscilloscope A primer that describes digital storage concepts and the 468 40AX-4319-2 
Variable Persistence Storage Applications 42AX-3198 
Bistable Storage Applications 42AX-3199 
Spotlight Hidden Pulses With High Speed Storage Three-page application note that features the 466 40AX-3225 
468 BROADCAST ENGINEERING Reprint Making broadcast timing measurements with the 468 40AX-4483 
External Storage For The 468 Digital Storage Oscilloscope Application note describes transferring waveforms captured with the 468 to external data storage devices 40AX-4614 
Using The 468 in Envelope Mode Application note on the 468 envelope mode for glitch-catching and babysitting applications 40AX-4615 
468 COMPUTER DESIGN Reprint Dual sampling rates in the 468 envelope mode 40AX-4838 
Your Direct Line to the World's Best Instruments and 
Technical Expertise Find out about the Tektronix National Marketing Center and Tek's service offices 60A-4873-1 
2400 Series Oscilloscopes Brochure describing the 2445 and 2465 scopes 38W-5139 
Dual Delay Sweep Measurements 38W-5220 
2000 Series Warranty Brochure Describes Tek's 3 year warranty on 2000 Series scopes and 5 year warranty plus service 81W-5258 


PORTABLE SCOPE ACCESSORIES CHART 
PROBES po CAMERAS CART| MISCELLANEOUS ACCESSORIES 


Single Shot or | Stored/Stable 
400 SERIES Low Rep Rate | or Repetition Low Cost 
C-30B 


485 C-31B 200D | Foldi Nor Hood 016-0274-00 & 016-0082-00; 
200C | 1105 Batt ower Su Rain Cover 016-0554-00; 
Rack Acoso 016-05 














016-0306-01 
adaptor" 



















468 C-31B Opt 01 | C-30B Opt 01 | C-5C Opt 02 = Viewing Hood (Binocular) 016-0566-00; 
016-026 016-0269-03 016-0359-01 Folding Polarized Viewing Hood 016-0180-00; 
adaptor"! adaptor*' 1105 or 1106 Battery Power Supply Mesh 
P6122 P6130 Filter 378-0726-01; Rack Adaptor (468) 016-0675-00. 
465M P6101 P6015 | P6201 P6021 P6022 C-31B Opt 01 | C-30B Opt 01 | C-5C Opt 02 200D | Folding Polarized Viewing Hood 016-0180-00; 
P6104 P6009 | P6202A | A6302/AM 503 | 016-0269-03 016-0269-03 016-0389-01 200C | Mesh Filter 378-0726-01; 1105 Battery Power Supply; 
P6122 P6130 A6303/AM 503 | adaptor*' adaptor*! adaptor"! Rack Adaptor 040-0825-01. 
466 P6101 P6015 | P6201 C-31B Opt 01 C-5C Opt 02 rise Folding Polarized Viewing Hood 016-0180-00; 
464 P6105 P6009 | P6202A | P6022 016-0269-03 016-0359-01 Collapsible Moa H Binocular) 016-0566-00; 
P6062B P6130 A6302/AM 503 =| adaptor*! adaptor"! Protective Cover 016- ; Mesh Filter 378-0726-01; 
P6122 A6303/AM 503 1105 Battery Power Supply; Rack Adaptor 016-0675-00. 
434 P6101 P6015 P6021 P6022 C-31B Opt 01 | C-30B Opt 01 | C-5C Opt 02 200D | Folding Polarized Viewing Hood 016-0180-00; 
P6108 P6122 A6302/AM 503 | 016-0269-03 016-0269-03 016-0359-01 200C | Mesh Filter 378-0682-00; 1105 Battery Power Supply; 
P6009 A6303/AM 503 =| adaptor*' adaptor*! adaptor*' (handheld) Rack Adaptor 016-0272-00. 
2q00SERIES| TTC 
2445 P6101 P6015 C-31B Opt 01 t C-5C Opt 02 200D | Folding Polarized Viewi i Hood 016-0180-00; 
2465 P6131 01 9-01 200C | Collapsible Viewing H (Binocular) 016-0566-00; 
P6048 1105 Battery Power Su iy 
Protective Cover 016-07 
2s00SERIES}| TT 
2335 P6063B P6130 | P6202A | P6021 P6022 C-5C is 04 2335 Rack Adaptor Kit 016-0468-00. 
2336 A6302/AM 503 016-0359-01 adaptor"! 
2337 A6303/AM 503 (with flash) 
zoosenies| | | it +i. +i. id 
2213, 2215 P6021 P6022 C-5C Opt 04 200D | Clear CRT Light Filter Custom Mod 337-2775-01; CRT TV 






2235 
2236 


A6302/AM 503 
A6303/AM 503 


016-0359-01 adaptor*' | 200C | Graticule Custom Mod 035-0175-00; Accessories Pouch 
(with flash) 016-0677-00; Front Cover 200-2520-00; RM Kit: 
016-0466-00 for 2213, 2215 and 2235; 016-0015-00 

for 2236; P6602 Temperature Probe 010-6602-00. 


314 C-30 Viewing Hood 016-0297-00; Mesh Filter 378-0063-00; 
305 016-0327-01 1105 Battery Power Supply; 
pie adaptor Rain Cover (314, 335) 016-0612-00. 


T912 P6101 P6015 C-5C Opt 03 Protective Cover 016-0340-00; 
P6108 P6122 A6302/AM 503 016-03 1 adaptor*' Dust/Rain Jacket 016-0361-00. 
P6062B P6007 A6303/AM 503 (with flash) 


T922R P6101 P6015 P6021 P6022 C-5C Opt 01 Viewing Hood 016-0377-00. 
P6108 P6122 A6302/AM 503 016-0357-01 
P6062B P6007 A6303/AM 503 adaptor*' 


*! Mounting adaptor comes with camera/option listed, others are optional. 
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SERIES 


TEK 


485 





350 MHz at 5 mV/div 

1 ns/div Sweep Rate 

2.0 div/ns Writing Speed 

1 MQ and 50 Q Input impedances 
input Protection 50 Q Internal 
Automatic Deflection Factor Readout 
Pushbutton Ext Trigger View 

Battery Operation (Optional) 

Weighs ~9.5 kg (21 Ib) 


At just 21 pounds, the 1 ns/div dual-trace 485 is 
the only true portable, 350 MHz oscilloscope on 
the market. This wide bandwidth is one reason 
why the 485 is highly compatible with today's 
increasing technology. 


Many features contribute to the 485's extraordi- 
nary overall performance. Fast 2.0 div/ns writing 
speed is one, making it especially attractive for 
use in field research environments. 


The 485 features a wide bandwidth at its full 
5 mV/div vertical sensitivity (850 MHz at 50 2 and 
250 MHz at 1 MQ). Selectable input impedance 
provides the capability to measure low and high 
impedance points with the same scope and 
without active probes. 


Internal detection circuitry protects the 50 input 
by automatically disconnecting when the signal 
exceeds approximately 5 V RMS. 





You no longer have to mentally compensate for 
attenuating probes. Automatic vertical scale-fac- 
tor readout is provided by three light-emitting 
diodes located around the edge of each input 
attenuator knob. A quick glance at the readout 
tells the operator the correct on-screen V/div 
when the recommended 10X or 100X probes are 
used. 


You always know exactly where you are in a pulse 
train when making a delayed sweep measure- 
ment. An alternate sweep mode allows the de- 
layed sweep to appear alternately with the inten- 
sified main sweep. In this mode, you can view the 
intensified zone and the delayed display 
simultaneously, 


The external trigger signal can be easily viewed 
on the 485. A front-panel pushbutton automatical- 
ly routes the external signal used to trigger time 
base A to the vertical deflection amplifier. This 
feature can also be used to quickly make time 
comparisons between the signal of interest and 
the external trigger signal. 


On the 485, focus is always correct for single-shot 
photography. An autofocus circuit eliminates the 
need to readjust the focus each time the intensity 
is changed. 


When commercial power is not available, use the 
1105 Battery Power Supply. It weighs only 
19.5 pounds, and lets you take the high-perfor- 
mance 485 virtually anywhere. 


Often chosen as a general-purpose scope for 
computer and electronic servicing environments 
because of its fast writing speed and wide 
bandwidth, the 485 can also be found in special- 
ized and unusual applications. For example, to 
maintain a groundbased laser/radar acquisition 
system, the 485's alternate sweep switching ca- 
pability can be very useful. 


350 MHz 
DUAL TRACE OSCILLOSCOPE 


CHARACTERISTICS 
VERTICAL DEFLECTION 


(2 IDENTICAL CHANNELS) 
Bandwidth*' and Risetime*? 


—15°C to +35°C 


Dc to 350 MHz, 1 ns 


+35°C to +55°C 
De to 300 MHz, 1.2 ns 


Dc to 250 MHz, 1.41ns | Dc to 200 MHz, 1.8 ns 


*! Measured at —3 dB. Bandwidth may be limited to = 20 MHz 
by bandwidth limit switch. 
At all deflection factors from 50 2 terminated source. 


Lower —3 dB Point, Ac Coupling — 1X Probe: 1 kHz or less 
for 50 2, and 10 Hz or less for 1 MQ. 10X Probe: 100 Hz or less 
for 50 2, and 1 Hz or less for 1 MQ. 


Deflection Factor — Calibrated: 5 mV/div to 5 V/div (1-2-5 se- 
quence). Accuracy: +2%. Uncalibrated: Continuously variable 
between steps and to at least 12.5 V/div. Gain can be recali- 
brated at the front panel. 

Display Modes — CH 1, CH 2 (normal and inverted), Alter- 
nate, Chopped (= 1 MHz rate), X-Y (CH 1-Y and CH 2-X), Add 
(CH 1 + CH 2). 

Common-Mode Rejection Ratio — At least 20 dB at 50 MHz 
for common-mode signals of 6 div or less. 

Automatic Scale Factor — Probe tip deflection factors for 1X, 
10X, and 100X coded probes are automatically indicated by 
three readout lights at the edge of the knob skirts. All lights are 
off when the channel is not selected for display or when the 
trace identification control on the probe is depressed. 
Selectable Input Impedance — 50 {) and 1 Mi) impedances 
are available at a single BNC connector by pushbutton selec- 
tion. 502 +0.5%; VSWR 1.15:1 or less from 20 mV/div to 
5 V/div, 1.25:1 or less at 5 mV/div and 10 mV/div to 350 MHz. 
Input R and C — 1 Mf. + 1% paralleled by =20 pF. 

50 2 Protection — Internal detection circuitry provides protec- 
tion by automatically disconnecting excessive signals of up to 
50 V. The “disconnected” condition is indicated, and has man- 
ual reset. 





Maximum Input Voltage 





Protection disconnect occurs for voltages 
that exceed approximately: 

5 V RMS continuous 

0.1 W-second for instantaneous 
voltages of 5 V to 50 V 










Signals in excess of 150 V 
will damage the instrument 


250 V (dc + peak ac), 
500 V p-p to 1 kHz 







1 MQ 





500 V (dc + peak ac) 
500 V p-p to 1 kHz 


Selectable Input Coupling — Ac; dc; GND (provides zero ref- 
erence, precharges coupling capacitor, disconnects 50 2 load 
in 50 2 mode). 

Delay Line — Permits viewing leading edge of displayed 
waveform. 

Probe Power — Connectors provide correct voltages for two 
optional P6201, P6202A or P6230 active probes. 


HORIZONTAL DEFLECTION 
Time Base A and B — Calibrated Sweep Range: 1 ns/div to 
0.5 s/div (1-2-5 sequence). 
Variable Time Control — Time Base A provides continuously 
variable uncalibrated sweep rates between steps and to at 
least 1.25 s/div. 
Time Base A and B Accuracy*' 


+15°C to +35°C 
















—15°C to +55°C 






1 ns/div to 20 ns/div 
50 ns/div to 0.1 s/div 


0.2 s/div and 0.5 s/div 
*! Center 8 division. 


Horizontal Display Modes — A, Intensified, Alternate, and 
B (delayed sweep). A only is displayed for A sweep rates of 1, 
2, and 5 ns/div. B ends A for increased intensity in the delayed 
mode. 

Alternate Display Modes — Allows the B delayed sweep to 
appear alternately with the intensified A sweep. Trace separa- 
tion control positions B (delayed sweep =4 div from the 
A sweep). 
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0 MHz 
TE DUAL TRACE OSCILLOSCOPE 





CALIBRATED SWEEP DELAY 
Delay Time Range — 0 to 10X delay time/div setting of 
10 ns/div to 0.5 s/div. 
Differential Delay Time Measurement Accuracy 
Delay Time Setting +15°C to +35°C 


10 ns/div and 20 ns/div +(1% of measurement 
+0.2% of full scale)*' 


+(0.5% of measurement 
+0.1% of full scale)*' 


+(1% of measurement 
+0.1% of full scale)*! 


*! Full scale is 10 times the delay time/div setting. 
Jitter — 1 part or less in 20,000 of 10X the time/div setting. 


TRIGGERING A and B 
A Trigger Modes — Normal (sweep runs when triggered). 
Automatic (sweep free-runs in the absence of a triggering sig- 
nal and for signals below 20 Hz). Single sweep (sweep runs 
one time on the first triggering event after the reset selector is 
pressed). Lights Indicate when sweep is triggered and when 
single sweep is ready. 
A Trigger Holdoff — Adjustable control permits a stable pre- 
sentation of repetitive complex waveforms. The control covers 
at least the time of one full sweep for faster than 0.2 s/div. 
B Trigger Modes — 6 runs after delay time (starts automati- 
Cally at the end of the delay time) and B triggerable after delay 
time (runs when triggered). The B (delayed) sweep runs once, 
in each of these modes, following the A sweep delay time. 
Time Base A and B Trigger Sensitivity and Coupling 


50 ns/div to 1 ms/div 


2 ms/div to 0.5 s/div 





Coupling To 350 MHz 
De _Internal 1.5 div deflection 
De External 20 mV 100 mV 

Ac Signals below 16 Hz are attenuated 
Ac LF Reject Signals below 16 kHz are attenuated 
Ac HF Reject Signals below 16 Hz and above 


50 kHz are attenuated 


Jitter — 0.1 ns or less at 350 MHz at 1 ns/div. 


A Trigger View — A spring-loaded pushbutton overrides other 
vertical controls and displays the external signal used for A s- 
weep triggering. This provides quick verification of the external 
signal and time comparison between a vertical signal and the 
external trigger signal. The deflection factor is ~50 mV/div 
(0.5 V/div with external = 10 source). 


Level and Slope — internal, permits selection of triggering at 
any point on the positive or negative slope of the displayed 
waveform. External, level is adjustable through at least +0.5 V 
for either polarity; +5 V for external = 10. 


A Sources — Internal, line, external, external — 10. 


B Sources — B runs after delay time, internal, external, exter- 
nal — 10. 

External Inputs — R and C ~1 Mf) paralleled by ~20 pF. 
Maximum Input Voltage: 500 V (dc + peak ac), 500 V p-p to 
1 kHz. 


X-Y OPERATION 
Full Sensitivity X-Y (CH 1 Vertical, CH 2 Horizontal) — 
5 mV/div to 5 V/div, accurate + 2%. Y-axis bandwidth identical 
to CH 1. X-axis bandwidth is dc to at least 4 MHz (—3 dB). 
Phase difference between amplifiers is 3° or less to 4 MHz. 


DISPLAY 
CRT — 8x 10 division display, each division is 0.8 cm. Hori- 
zontal and vertical centerlines further marked in 0.2 division in- 
crements. GH (P31) Phosphor is standard; BE (P11) optional. 
21 kV accelerating potential. 
Photographic Writing Speed — At least 1 div/ns with stan- 
dard GH (P31) Phosphor and at least 2 div/ns with optional 
BE (P11) Phosphor using the Tektronix C-31B Camera and 
3000 speed Type 107 film. 
Auto Focus — Automatically maintains beam focus for all in- 
tensity settings. 
Graticule — Internal, nonparallax; variable edge lighting; 
markings for measurement of risetime. 
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Beam Finder — Compresses trace to within graticule area for 
ease in determining the location of an off-screen signal. 


Z-Axis Input — Risetime =15 ns. Input R =5002. +0.2V 
(dc to 20 MHz) decreases intensity. +2 V (dc to 2 MHz) blanks 
maximum intensity trace. 


ENVIRONMENTAL CHARACTERISTICS 
Ambient Temperature — Operating: — 15°C to +55°C. Non- 
operating: —35°C to +75°C. Filtered forced air ventilation is 
provided. 
Altitude — Operating: To 4600 m (15,000 ft); maximum al- 
lowable ambient temperature decreased by 1°C/1000 ft from 
5000 to 15,000 ft. Nonoperating: To 15 000 m (50,000 ft). 


Vibration — Operating: 15 minutes along each of the 3 axes. 
0.06 cm (0.025 in) p-p displacement (4 g's at 55 Hz) 10 Hz to 
55 Hz to 10 Hz in 1 minute cycles. 

Humidity — Operating and Nonoperating: 5 cycles (120 hrs) to 
95% relative humidity referenced to MIL-E-16400F (par 4.5.9 
through 4.5.9.5.1, Class 4). 

Shock — Operating and Nonoperating: 30 g's, '/2 sine, 11 ms 
duration, 2 shocks per axis in each direction for a total of 
12 shocks. 


OTHER CHARACTERISTICS 
Two-Frequency, Fast-Rise Calibrator — Output resistance is 
450 2 with a risetime (positive slope) into 50 2 of 1 ns or less. 
1 kHz, duty cycle 49.8% to 50.2%, Amplitude is 5V +0.5% 
into 1 MQ and 0.5 V +1% into 500 (+0.5%). Optional BNC 
accessory current loop provides 50 mA + 1%. Selectable repe- 
tition rates are 1 KHz and 1 MHz +0.25%. Specifications apply 
over +15°C to +35°C range. 

A Sweep Output — Open Circuit: ~10 V positive-going saw- 
tooth; into 502, =0.5 V. 

A and B Gate Outputs — Open Circuit: =4 V positive-going 
rectangular pulse; into 502 ~0.5 V. 

Power Requirements — Recessed slide switch selects nomi- 
nal operating line range. Line Voltage Range: 90 V to 136 V 
and 180 V to 272 V. 60 W maximum power consumption at 
115 V. Line Frequency: 48 Hz to 440 Hz. 


PHYSICAL CHARACTERISTICS 









Height 
Depth 
(handle extended) 

handle not extended 












Net (with accessories) 
Net (without accessories) 
Shipping 





INCLUDED ACCESSORIES 
18 inch 50 2 BNC cable (012-0076-00); two BNC jack posts 
(012-0092-00); two 50 {2 terminators (011-0049-01); clear filter 


(386-0118-00); four 3 amp fuses (159-0015-00); accessory 
pouch (016-0535-00) or (016-0537-00);. Rack models also in- 
clude mounting hardware and slide out assemblies. Service 
manual, operators manual. 

SS ew ee 


ORDERING INFORMATION 
485 OSCIIOSCOPE ......sscsecccesessssesserrereeee $8,320 


R485 Rackmount Oscilloscope ............ $8,595 

Option 04 — EMC Modification for 485/R485 ............ +$180 

Option 78 — BE (P11) PhOSPNOF .......ccescsesceseceseseneneeee +$150 
INTERNATIONAL POWER CORDS AND PLUG OPTIONS 

Option A1 — Universal Euro 220 V/16 A, 50 Hz 

Option A2 — UK 224 V/13 A, 50 Hz 

Option A3 — Australian 240 V/10 A, 50 Hz 

Option A4 — North American 240 V/15 A, 60 Hz 


For more information on instrument options, see your Tek- 
tronix Sales Engineer, Distributor, or Representative. 
a AS SS Ser = Se ec Stet eee oe 
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SERIES 
OPTIONAL ACCESSORIES 
Probes 
input Probe Bandwidth" ' 
Terminal | Type with 485 
502 P6056 be 2 350 MHz 
Input 6 ft 
P6057 350 MHz 
6 ft 
P6201 
FET 10X Head 
2m 
100X Head 
50 2 or 350 MHz 
1 MQ 


Input | p§202A 10X 10 MO 285 MHz 
2m 100X Head 2 pF 
(optional) 
1 MQ P6106 me 250 MHz 
Input Eo m 
73 va 250 MHz 
12.7 pF 


1X 6 MHz 
ok ." —" 


200 MHz 
ee een Bandwidth*' 
Tn pedance| with 485 
1 a as Q@ | 130 MHz 
Input 1 MHz In- 





(selectable) | creasing to 
0.22@ 





*' Bandwidths are measured at the upper —3 dB, and apply 
only to the cable length shown. Generally, shorter cable 
lengths increase bandwidth, longer ones decrease 
bandwidth. 


Carrying Strap — Order 346-0199-00 0... cccccccceeeeeeeees $15 
Current Loop Adaptor — The adaptor provides an accurate 


50 mA squarewave calibrator when connected to the 485 volt- 
age calibrator. The risetime is ~25 ns. 


IT COLI THD ececssicacintnteaiaciintitianscabeciiimmentarciiiiiieias $45 
50 2 5X Pad — Provides reverse termination for the calibrator. 
COCR 8 1 Ee ssssiecnscananacninnntsncicacuantabasncistiminlinanriaiipes $35 


Folding Viewing Hoods 
Folds to 1.2 x 11.5 x 19.1 om (7/6 x 7/2 x 7%/2 in). 


8h El i 2 | | (re a ee $15 
Folds to 1.4 x 17.2 x 34.9 cm (%16 x 65/4 x 13%¢ in). 

COROT CRG -QOG OG | vcssiesassssensiccssevesenebasscccsstbeisaionciasspabeceess $15 
SCOPE-MOBILE* Cart — Occupies <18 in aisle space, 

has storage area in base. Order 200D or 2000 .............. $320 
Battery Power Supply 

Order 1105 Battery Power Supply .........ssscscseserssenseens $1,430 
Rack Adaptor — Order 016-0558-00 0.0... ccccceseseseeeeee $320 


RECOMMENDED CAMERAS 


C-30BP General Purpose Camera — Includes 

016-0306-01 mounting adaptor. Order C-30BP .......... $1,375 
C-31BP High Speed Camera — Includes 

016-0306-01 mounting adaptor. Order C-31BP .......... $1,585 


For further information see camera section. 


To order, call your local Tektronix Field Office, or call Tek’s 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
in Oregon call collect: (503) 627-9000, Ext 99. 








The new 300 MHz 2465 and 150 MHz 2445 repre- 
sent the state-of-the-art and a higher standard in 
value for today's portable oscilloscopes. They 
make better measurements faster than any previ- 
ous portable oscilloscopes. Cursors avoid inter- 
pretation errors and increase operator productivi- 
ty. Four channels give complete views to simplify 
complex measurements. The front panel 
Channel 1/Channel 2 delay matching adjustment 
eliminates the effects of probe and vertical chan- 
nel delay differences. 


The 2465/2445 provide 1% horizontal accuracy 
and 2% vertical accuracy for greater measure- 
ment confidence. On-screen vertical and horizon- 
tal cursors deliver immediate measurements of 
voltage, time, frequency, ratio and phase with 
CRT readout. CRT readouts also include: scale 
factors for easy setup and interpretation of wave- 
forms, including a calibrated horizontal variable; 
trigger level readout for predictable triggering on 
logic signals and transient events; and mode 
indicators, such as add, invert, bandwidth limit, 
and more. 
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300 MHz AND 150 MHz 


TE 


FOUR TRACE OSCILLOSCOPES 





2400 Series scopes can trigger on any or all of the 
four channels. The new Auto Level mode pro- 
vides “hands off" triggering on any pulse width or 
waveform at repetition rates down to 50 Hz. 
Single Sequence Trigger mode sequentially 
sweeps through each channel displayed when 
triggered, then flashes the CRT readouts and 
graticule illumination. 


The B sweep can display any portion of the 
A sweep, including the A sweep trigger event. 
This provides accurate delay and delta time 
measurements from the “first pulse” and allows 
the user to examine the A trigger event in detail. 


In strong testimony of the incomparable reliability 
of the 2000 Family oscilloscopes, Tek offers the 
industry's first three year warranty: All labor and 
parts, including CRT, excluding probes. And then, 
beyond the “basic three years” of warranty cover- 
age, Tek will extend your service coverage up to 
five years, offering you a choice of three practical 
service plans to meet your specific service 
needs. 


CHARACTERISTICS 


Characteristics are common to the 2445/2465 except where 
indicated. 


VERTICAL DEFLECTION SYSTEM 
Vertical Display Modes — CH 1, CH 2, CH3, CH4, Add 
(CH 1 + CH 2); Invert (CH 2 only); Alternate and Chopped. 
Bandwidth Limit (20 MHz). 


CHANNEL 1 AND CHANNEL 2 
Deflection Factor Range — 2 mV/div to 5 V/div in a 1-2-5 
sequence. 


Accuracy — + 15°C to +35°C: Within 2% for <5 div signals, 
centered vertically. — 15°C to + 15°C and +35°C to +55°C: 
Add 1% to +15°C to +35°C range. 


AV Accuracy (Using Cursors Over the Entire Graticule 
Area) — +15°C to +35°C: +1.25% of reading +0.03 div. 
—15°C to + 15°C and +35°C to +55°C: Add 1% of reading 
to +15°C to +35°C range. 

AV Range — +68 times Volts/Div setting. 

Variable Range — Continuously variable between Voits/Div 
switch settings. Extends 5 V/div deflection factor to at least 
12.5 V/div. 

Frequency Response (3 dB Bandwidth and Risetime*') — 


With a 6 div signal, terminated 50 2, with Var Volts/Div in cali- 
brated detent. 










With Standard 
Accessory Probe or 
Internal 50 2 Termination 


Dc to 300 MHz, 






Volts/Div 
tting 


5 mV 
or greater 


5 mvV 
or greater 


2mvV 


2465 
—15°C to 
+35°C 
+35°C to 
+55°C 

















Dc to 250 MHz, 
1.4 ns 


Dc to 100 MHz, 
3.5 ns 

















2445 


— 15°C to 
+35°C 














5 mV 
or greater 


Dc to 150 MHz, 
2.33 ns 













+35°C to 5 mV Dc to 100 MHz, 
+55°C or greater 3.5 ns 
— 15°C to 2 mV Dc to 80 MHz, 
+55°C 45 ns 





*! Risetime calculated from: Bandwidth x Risetime = 0.35 


Ac Coupled Lower —3 dB Point — With 1X Probe: 10 Hz or 
less. With 10X Probe: 1 Hz or less. 

Common-Mode Rejection Ratio — At least 20:1 at 50 MHz 
for common-mode signals of 8 div or less, with Var Volts/Div 
control adjusted for best CMRR at 50 kHz at any Volts/Div 
setting >5 mV. At least 20:1 at 20 MHz at 2 mV/div. 


Channel Isolation — For an 8 div Input Signal from 2 mV/div 
to 500 mV/div, with Equal Volts/Div Settings on Both Chan- 
nels: 100:1 or greater attenuation of the deselected channel at 
100 MHz; 50:1 or greater attenuation at 300 MHz (150 MHz 
for 2445). 


CH 1 to CH 2 Signal Delay — The displayed delay is adjust- 
able through a range of at least +500 ps. 
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Input Z (1 MQ) — 1 M2 +0.5% shunted by 15 pF, +2 pF. The 
maximum input voltage is 400 V (dc + peak ac); 800 V p-p ac 
at 10 kHz or less. 

Input Z (50 2) — 502 + 1%, with a vswr from dc to 300 MHz 
of 1.3 to 1 or less. The maximum input voltage is 5 V RMS, or 
0.5 W/s during any 1 s interval for instantaneous voltages from 
5 V to 50 V. 

Cascaded Operation — CH 2 Signal Out is coupled into CH 1 
input. Bandwidth is dc to 50 MHz or greater and the deflection 
factor is 400 uV/div + 10%. 


CHANNEL 3 AND CHANNEL 4 
Deflection Factor — 0.1 V/div and 0.5 V/div + 10%. 
input Z — 1 MQ +1%, shunted by 15 pF +3 pF. 
Maximum Input Voltage — 400 V (dc + peak ac): 800 V p-p 
ac at 10 kHz or less. 
Frequency Response (Bandwidth and Risetime)*' 
With Standard With 50 0 






















Accessory External 
2465 Probe (—3 dB Termination 
— 15°C to De to 300 MHz Dc to 300 MHz, 
+35°C 1.17 ns —4.7 dB) 1.4 ns 
2465 
+35°C to De to 250 MHz De to 250 MHz, 
+55°C 1.4ns —4.7 dB) 1.75 ns 
2445 
— 15°C to De to 150 MHz Dc to 150 MHz, 
+55°C 2.33 ns —3 dB) 2.33 ns 


*! With a 6 div signal, from a 50 2 terminated source. 


Channel Isolation — 50:1 or greater attenuation of the de- 
selected channel at 100 MHz with an 8 div input signal. 


ALL CHANNELS 
Low Frequency Linearity — 0.1 div or less compression or 
expansion of a 2 div, center-screen signal when positioned 
anywhere within the graticule area. 


Bandwidth Limiter — Reduces upper 3 dB bandpass to a limit 
of 13 MHz to 24 MHz. 


Vertical Signal Delay — At least 30 ns of the signal is dis- 
played before the triggering event is displayed on the A sweep 
for settings > 10 ns/div. At least 10 ns of delay is displayed at 
5 ns/div for the 2465. 


Chopped Mode Switching Rate — 2.5 MHz +0.2% from 
2 us/div to 20 us/div (1.25 MHz dual channel cycle rate). At All 
Other Sweep Speeds: 1 MHz +0.2% (500 kHz dual channel 
cycle rate). 


HORIZONTAL DEFLECTION SYSTEM 
Horizontal Display Modes — A, A Intensified, B Delayed, Al- 
ternate (A Intensified and B Delayed), B ends A for increased 
intensity in the delayed mode. For X-Y operation Channel 1 
supplies the X-axis (horizontal) deflection. 
A Sweep Time Base Range 
2465: 0.5 s/div to 5 ns/div in a 1-2-5 sequence of 25 steps. 
X10 Mag feature extends maximum sweep speed to 
500 ps/div. 
2445: 1 s/div to 10 ns/div in a 1-2-5 sequence of 25 steps. 
X10 Mag feature extends maximum sweep speed to 1 ns/div. 


B Sweep Time Base Range 

2465: 50 ms/div to 5 ns/div in a 1-2-5 sequence of 22 steps. 
X10 Mag feature extends maximum sweep speed to 
500 ps/div. 

2445: 50 ms/div to 10 ns/div in a 1-2-5 sequence of 21 steps. 
X10 Mag feature extends maximum sweep speed to 1 ns/div. 


Variable Time Control — Continuously variable and calibrated 
between settings of the Sec/Div switch. Extends slowest 
A sweep speed to 1.5 s/div. Operates in conjunction with the 
A Sec/Div switch when A and B are locked together; operates 
in conjunction with the B Sec/Div switch when A and B are not 
locked together. 


Timing Accuracy** 


Unmagnified 


+(0.7% of time interval 
+0.6% of full scale) 


+(0.5% of time +(1% of time inteval 
+0.3% of full scale +0.3% of full scale 
*t + 15°C to +35°C, Sec/Div set to 0.1 s/div or faster. 
*2 Time intervals measured at vertical center with Sec/Div Var 
in detent (0.6% of full scale is 0.06 div). 
*3 Time intervals measured with cursors, anywhere on the grat- 
icule (A sweep only). 











Magnified 


+(1.2% of time interval 
+0.6% of full scale) 












CALIBRATED SWEEP DELAY 

ATime Accuracy — Time intervals measured with delayed 
B Sweep with both delays set at 0.5% or more of full scale 
from minimum delay (no “?" displayed in readout): + 0.3% of 
time interval +0.1% of full scale. 

Delay Accuracy — A Sweep Trigger Point to Start of 
B Sweep: +(0.3% of delay setting +0.6% of full 
scale)— +Ons, —25ns. 


ATime Readout Resolution 
2465: Greater of either 10 ps or 0.025% full scale. 
2445: Greater of either 20 ps or 0.025% full scale. 


ATime Range — +10 times the A Sec/Div switch setting. 


Delay Pickoff Jitter — Within 0.004% (one part or less in 
25,000) of the maximum available delay, plus 100 ps. 


Delay Time Position Range — 0 to 9.95 times the A Sec/Div 
switch setting. Main sweep triggering event is observable on 
delayed sweep with minimum delay setting. 


TRIGGERING 
The minimum p-p signal amplitude for stable triggering is stat- 
ed for CH 1 or CH 2 source. The signal amplitude for CH 3 or 
CH 4 source is one-half of CH 1 or CH 2 source specification. 
For multiple channel source (Alternate Vertical Mode) add 1 div 
to the single channel source specification. 


Dc Coupled — 0.35 div from dc to 50 MHz, increasing to 1 div 
at 500 MHz (250 MHz for 2445). 

Noise Reject Coupled — A voltage level-sensing hysteresis 
window defined by two levels of p-p signal amplitude. For sig- 
nals within the vertical bandwidth, triggering will not occur (sig- 
nal reject) with <0.4 div. Stable triggering will occur with 
<1.2 div from dc to 50 MHz, increasing to 3 div at 500 MHz 
(250 MHz for 2445). 


Ac Coupled — 0.35 div from 60 Hz to 50 MHz, increasing to 
1 div at 500 MHz (250 MHz from 2445). Attenuates signals be- 
low 60 Hz. 


HF Reject Coupled — 0.5 div from dc to 30 kHz. 


LF Reject Coupled — 0.5 div from 80 kHz to 50 MHz, increas- 
ing to 1 div at 500 MHz (250 MHz for 2445). 


Jitter — Less than 50 ps at 300 MHz with A and B Sec/Div set 
for 5 ns/div sweep and 10X Mag on (100 ps at 150 MHz and 
10 ns/div for 2445). 


Level Control Range — CH 1 or CH 2: + 18 times the Voit/Div 
setting. CH 3 or CH 4: +9 times the Volits/Div setting. 


Level Control Readout and Range Accuracy (for Triggering 
Signals with Transition Times >20ns) — CH1 or CH2 
Source (Dc Coupled): +15°C to +35°C is within +[3% of 
setting +3% of p-p signal +0.2 div +(0.5 mV x probe attenua- 
tion factor)]. —15°C to +55°C (excluding + 15°C to +35°C) 
add (1.5 mV x probe attenuation factor). For noise reject cou- 
pled add +0.6 div to the dc coupled specification. CH 3 or 
CH 4 Source (Dc Coupled): Within +[3% of setting +4% of 
p-p signal +0.1 div +(0.5 mV x probe attenuation factor)]. For 
noise reject coupled add 0.3 div. 

Slope Selection — Conforms to trigger-source waveform or 
ac power-source waveform. 


Auto Level Mode Maximum Triggering Signal Period — With 
A Sec/Div Switch Setting less than 10 ms: At least 20 ms. 
A Sec/Div Switch Setting from 10 ms to 50 ms: At least four 
times the A Sec/Div switch setting. A Sec/Div Switch Setting 
from 100 ms to 500 ms: At least 200 ms. 


Auto Mode Maximum Triggering Signal Period — With 
A Sec/Div Switch Setting Less than 10 ms: At least 80 ms. 
A Sec/Div Switch Setting from 10 ms to 50 ms: At least 16 
times the A Sec/Div switch setting. A Sec/Div Switch Setting 
from 100 ms to 500 ms: At least 800 ms. 

Auto Level Mode Trigger Acquisition Time — 8 to 100 times 
the Auto Level mode maximum triggering-signal period, de- 
pending on the triggering-signal period and waveform. 

A Trigger Holdoff — An adjustable control permits a stable 
presentation of repetitive complex waveforms. Extends 
A sweep holdoff to at least 10 times Sec/Div setting. Fully 
clockwise B sweep ends A sweep. 
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X-Y OPERATION 
CH 1 supplies the X-axis (horizontal) deflection signal; and any 
or all of the vertical channels (including CH 1) may supply the 
Y-axis (vertical) deflection signal. 


X Axis Deflection Factor — Range: Same as CH 1. Variable 
Range: Same as CH 1. Accuracy: Same as CH 1. 


X Axis Bandwidth — Dc to 3 MHz. 
input Z — Same as CH 1. 


Phase Difference Between X and Y with 20 MHz Bandwidth 
Limit Off — 1° or less from dc to 1 MHz. 3° or less from 
1 MHz to 2 MHz. 


X Axis Low-Frequency Linearity — 0.2 div or less compres- 
sion or expansion of a 2 div, center-screen signal when posi- 
tioned within the display area. 


CURSOR AND FRONT PANEL DISPLAY 
Cursor Position Range — AV: At least the center 7.6 vertical 
div. \Time: At least the center 9.6 horizontal div. 


Power Down Memory — At power down the front panel set- 
tings will be stored in memory (EAROM) providing <10s of 
operating time has occurred. 


Z-AXIS INPUT 
Sensitivity — Positive voltage decreases intensity. Dc to 
2MHz: +2V blanks a maximum intensity trace. 2 MHz to 
20 MHz: +2 V modulates a normal intensity trace. 


Input Resistance — 9 k{) + 10%. 


Maximum Input Voltage — +25 V peak; 25 V p-p ac at 
10 kHz or less. 


SIGNAL OUTPUTS 

Calibrator — Output Voltage and Current: 0.4V +1% into a 
1 MQ load, 0.2 V + 1.5% into a 50 2 load, or 8 MA + 1.5% into 
a short circuit, with A Sec/Div switch set to 1 ms/div. Repeti- 
tion Period: Two times the A Sec/Div switch setting within the 
range of 200 ns to 200 ms. Accuracy is + 0.1% measured with 
the Sgi Seq A Trigger Mode selected. Symmetry: Duration of 
high portion of output cycle is 50% of the output period + (less- 
er of 500 ns or 25% of period). Jitter of Pulse Period or Pulse 
Width: 10 ns or less. 


CH 2 Signal Out — Output Voltage: 20 mV/div + 10% into 
1 MQ, 10 mV/div + 10% into 502. Offset: +10 mV into 502 
when dc balance has been performed within + 5°C of the oper- 
ating temperature. 

A Gate Out and B Gate Out — Output Voltage: 2.4 V to5V 
positive going pulse, starting at 0 V to 0.4 V. Output Drive: Will 
supply 400 A during HI state; will sink 2 mA during LO state. 


CRT READOUT AND 
WAVEFORM INFORMATION 
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Your eyes never have to leave the screen to obtain front panel 
settings and meaurement results. 


In the CRT example above, the top area of the display provides 
trigger source, trigger voltage level, and Atime results. The low- 
er area displays the selected volts/div and seconds/div scale 
factors and that bandwidth limit and holdoff are activated. 


DISPLAY 
CRT — 80 mm x 100 mm (8 cm x 10 cm). 
Standard Phosphor — GH (P31) is standard. 
Nominal Accelerating Potential — 16 kV. 


AC POWER SOURCE 
Voltage Ranges — 115 V: 90 V to 132 V. 230 V: 180 V to 
250 V 


Source Frequency — 48 Hz to 440 Hz. 


Power Consumption — Typical: 70 W (140 VA). Maximum: 
120 W (180 VA). 


ENVIRONMENTAL CHARACTERISTICS 
The 2465/2445 Oscilloscopes meet or exceed the environmen- 
tal requirements of MIL-T-28800C for Type III, Class 3, Style C 
equipment, tested for humidity 4.5.5.1.2.2, low temperature 
4.5.5.1.3 and high temperature 4.5.5.1.4. 


Safety — UL 1244 and CSA approval. 


Electromagnetic Compatibility — Meets MIL-STD-461B 
Part 2. 

Temperature — Operating: — 15°C to +55°C. Nonoperating: 
—62°C to +85°C. 

Altitude — Operating: To 4600 m (15,000 ft), Maximum oper- 
ating temperature decreases 1°C for each 1,000 ft above 
5,000 ft. Nonoperating: To 15 200 m (50,000 ft). 


Humidity — Operating and Nonoperating: Stored at 95% rela- 
tive humidity for 5 cycles (120 hours) from +30°C to +60°C, 
with operational performance checks at +30°C and +55°C. 


Dripproof — With Cover On: Meets MIL-T-28800C Para. 
4.5.5.5.3. 


Vibration — Operating: 15 minutes along each of three axes 
at a total displacement of 0.025 inch p-p (4g at 55 Hz), with 
frequency varied from 10 Hz to 55 Hz in one-minute sweeps. 
Heid 10 minutes at each major resonance, or if none existed, 
held 10 minutes at 55 Hz (75 minutes total test time). 

Shock — Operating and Nonoperating: 50 Q's, hajlf-sine, 
11 ms duration, three shocks on each face, for a total of 
18 shocks. 

Transit Drop — Not in Shipping Package: 12 inch drop on 
each corner and each face (MIL-T-28800C, para 4.5.5.4.2). 
Bench Handling — With and Without Cabinet Installed: 
MIL-STD-810C, Method 516, Procedure V (MIL-T-28800C, 
para 4.5.5.4.3). 

Topple — Operating and Cabinet Installed: Set on rear feet 
and allowed to topple over onto each of four adjacent faces. 
Packaged Transportation Drop — Meets the limits of the Na- 
tional Safe Transit Association Test Procedure 1A-B-2; 
10 drops of 36 inches. 

Packaged Transportation Vibration — Meets the limits of the 
National Safe Transit Association Test Procedure 1A-B-1; ex- 
cursion of 1 inch p-p at 4.63 Hz (1.1 g) for 30 minutes. 


PHYSICAL CHARACTERISTICS 















Option 1R 
Rackmount 





Dimensions 
Width 

(with handle) 

Height 

(with feet/pouch) 
(without pouch) 

Depth 

(with front panel cover) 
(with handle extended) 


Weights 


16.5 









9.3 | 20.5 
10.2 | 22.4 
12.8 | 28.2 


Net (w/o accessories & pouch) 
(with accessories & pouch) 








Rackmount 2465 Option 1R, comes complete with slide-out 
chassis tracks. 


INCLUDED ACCESSORIES 
Two P6131 10X 1.3 m probes with accessories (010-6131-01); 
ziploc accessory pouch (016-0537-00); biue plastic CRT filter 
(378-0199-00); clear plastic CRT filter (378-0208-00); snap ac- 
cessory pouch (016-0692-00); 2 A-250 V fuse (159-0021-00); 
front cover (200-2742-00); power cord (161-0104-00). 2445 op- 
erator manual; service manual; and reference card. 2465 oper- 
ator manual; service manual; and reference card. Option 1R: 
Rackmounted instruments also include mounting hardware and 
slide out assemblies, does not include pouch. 





ORDERING INFORMATION 
2465 300 MHz Oscilloscope .............+ $4,750 
2445 150 MHz Oscilloscope ................ $3,250 
INSTRUMENT OPTIONS 


The 2465 and 2445 oscilloscopes can be configured with the 
following factory installed options 


Option 1R — Configure Oscilloscope for 


FROCRIRNI, ssicisintccccisaniccsmnavinmimatianemanaaaamaa $275 
Option 11 — Rear Panel Probe Power 

GOnMOctars (2EGS OANY) csvesciescscccscesetassniatosecnmerssvinieanss $155 
Option 22 — Two Additional P6131 Probes ...........:00000 $175 


2465 Option 1R and Option 11 Extender Cables — 
Order 020-0103-00. 


2465/2445 Option 1R Extender Cables — 
Order 020-0104-00. 
INTERNATIONAL POWER CORDS AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 


Option A5 — Switzerland 220 V/10 A, 50 Hz 
WARRANTY-PLUS SERVICE PLANS—Refer to page 41 


BET ~— (2465) 2 COMB RTOTIG. avrissiccccnccsceccccossssccccsosesseveneces $250 
BAT — (2945) 2 CONDTRONG  sssscncsseseincsossoanccivsesciverscsteneses $240 
M2 — (2465) 2 Years Service .........cccccceseeseeececeessssseeeeees $220 
BRS == TEAST: VOUS SOT WIOD: ccsncccsncsnssncaseneccccscccsvetnesens $170 
M3 — (2465) 2 Years Service and 4 Calibrations .......... $645 
M3 — (2445) 2 Years Service and 4 Calibrations .......... $595 


OPTIONAL ACCESSORIES 
Protective Waterproof Biue Viny! Cover — 


CEE a |: cincesnenntnsvnesanannascciccnedusncmenanticviensemntestes $20 
Probe Package — P6131 for Use with Channels 3 or 4. 
Credar OT OBI SUA = cscrcsesnsvnseccacseiansscsccenccnsovssnccsonstaniatscsave $135 
P6230 — 10X Bias/Offset Active Probe. 

OPT OUD-G2IrN cccisscctisassisscressccansasssatcanstinsaimeainionestine $385 
Rackmounting Conversion Kit — 

Ona OTB | cs ccantsscsmsstncenntccemanneneaneumamienns $255 


Rear Support Kit — For Use with Rackmounted Instruments 
required to meet MIL-T-28800C. Order 016-0096-00 ...... $30 


Polarized Collapsible Viewing Hood — 


OPE OF6-O 1 BD-GO es cicsicvssiccsiinscccnsensicrarcsteciienessorcccuiecmnciainees $40 
Folding Light Shielding Viewing Hood — 

CO GAD nics i iencnctenisinaniooonininiivtatpaciannnesnniintbeneinitte $12 
Collapsible Binocular Viewing Hood — 

Greer F1G-GEGS- GG | co viseisiinesescesiesncasisentansinerinimaseveornniisensssin $15 


Oscilloscope Camera — See C-30B Option 01. 
SCOPE-MOBILE Cart — See 200D or 200C. 
Carrying Strap — Order 346-0199-00 .........ccscesessecneeeener $15 


Additional accessories begin on page 421. 


To order, call your local Tektronix Field Office, or call Tek’s 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
In Oregon call collect: (503) 627-9000, Ext 99. 
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100 MHz FIELD SERVICE 
DUAL TRACE OSCILLOSCOPES 





2335 


2335/2336/2337 


Dc to 100 MHz Bandwidth 
5 mV/div to 5 V/div 

5 ns/div Sweep Rate 
Rugged for Field Service 


Three Year Warranty—Five Year Option 
SSS SS a ee ee ES 


Compact and lightweight for ultra-portability, 
these oscilloscopes are designed and built for on- 
site trouble-shooting. The 2335, 2336, and 2337 
are useful for high speed logic and digital applica- 
tions. They feature an innovative and protective 
flip-top cover that doubles as a front panel with 
ATime on the 2336 and ATime/DMM on the 2337 
versions. The entire outside case of all three 
instruments is made of durable, one-piece alumi- 
num and the front panels are coated with scratch 
resistant plastic. When the flip-tops are latched 
shut, the entire scope can withstand the abuse 
and heavy usage of field service environments. 


Vertical channels have calibrated deflection fac- 
tors from 5 mV/div to 5 V/div with a variable gain 
control to increase the sensitivity to at least 
2 mV/div. An internal delay line permits observa- 
tion of the leading edge of a waveform. Variable 
sweep speeds range from 0.5 s/div to 50.0 ns/div 
and a 10X magnifier can increase the sweep rate 
to 5 ns/div. An auto-trigger mode allows triggering 
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on waveforms with repetitive rates down to ap- 
proximately 10 Hz. The sweep rate will run freely 
and provide a base line trace in the absence of 
an adequate trigger signal. 


Many exterior features have been incorporated 
into these new ultra-portable scopes to make 
them fast and convenient to use. The CRT pro- 
duces bright, high resolution traces that are 
readily visible in most light conditions. The 
ATime/DMM readouts are distinct, backlighted 
LCD (Liquid Crystal Displays) for clear viewing in 
any lighting condition. All knobs and switches 
have been located in logical groupings to avoid 
errors and delays during operation. And for the 
2336 and 2337 models, ATiming and DMM display 
and controls are in the hinged, fliptop cover. 


All three oscilloscopes come with detachable 
power cord, integral EMI shielding, and an acces- 
sories pouch. They are manufactured to with- 
stand impact shocks of 50 g's, almost twice that 
of other portable scopes from Tektronix. This 
ruggedness meets MIL-T-28800, Class 3 environ- 
mental requirements for aerospace and military 
qualification. 


In strong testimony of the incomparable reliability 
of the 2000 Family oscilloscopes, Tek offers the 
industry's first three year warranty: All labor and 
parts, including CRT, excluding probes. And then, 
beyond the “basic three years” of warranty cover- 
age, Tek will extend your service coverage up to 
five years, offering you a choice of three practical 
service plans to meet your specific service 
needs. 


CHARACTERISTICS 
The following characteristics are common to the 2335, 2336, 
and 2337 Oscilloscopes except where indicated. 


VERTICAL DEFLECTION 
(TWO IDENTICAL CHANNELS) 
Bandwidth*' and Risetime 









—15°C to +40°C 






+40°C to +55°C 


Dc to at least 100 MHz, Dc to at least 85 MHz, 
3.5 ns 4.15 ns 


*! Measured at —3 0B point at all deflection factors from a 
50-2 source terminated in 50 2. Bandwidth may be limited to 
= 20 MHz by bandwidth limit switch. 

Lower —3 dB Point (Ac Coupling) 1X Probe — 10 Hz or less; 

10X Probe: 1 Hz or less. 

Deflection Factor — 5 mV/div to 5 V/div. 1-2-5 sequence, ac- 

curate +3%. Uncalibrated, continuously variable between 

steps and to at least 2 mV/div. 

Display Modes — CH 1, CH 2, Add CH 2 (normal and invert- 

ed), alternate, chopped (= 275 kHz rate). 

Common-Mode Rejection Ratio — At least 10:1 at 50 MHz 

for common-mode signals of 6 div or less. 

Input R and C — 1 M2. +2% paralleled by 20 pF + 10%. 

Maximum input Voltage — Ac or dc coupled, 400 V (dc + 

peak ac) or 500 V p-p ac at 1 kHz or less. 


HORIZONTAL DEFLECTION 
Time Base A — 0.05 us/div to 0.5 s/div (1-2-5 sequence). X10 
magnified extends maximum sweep rate to 5 ns/div. 
Time Base B — 0.05 us/div to 50 ms/div (1-2-5 sequence). 
X10 magnified extends maximum sweep rate to 5 ns/div. 
Variable Time Control — Time base A provides continuously 
variable uncalibrated sweep rates between steps and to at 
least 1.25 s/div. 
Time Base A and B Accuracy*' 


+20°C to +30°C 


+ 2% 


*! Full 10 divisions 


Display Modes — A, A intensified by B, B delayed. 


CALIBRATED SWEEP DELAY 
Delay Time Range — Continuous from 50 ns to at least 5s 
after start of delaying sweep. 
Differential Time Measurement Accuracy 


+15°C to +35°C — 15°C to +55°C 


0.75% 1.5% 
+ 0.015 major dial div | +0.015 major dial div 
+ 1% of reading + 2.5% of reading 
+1 count +1 count 


Jitter — 1 part or less in 20,000 (0.005%) of 10 times the 
A Sweep Time/Div setting. 


TRIGGERING 
A Trigger Mode — Normal (sweep runs when triggered). Auto- 
matic (sweep free runs in absence of a triggering signal and for 
signals below 30 Hz). Single Sweep (sweep runs once on first 
triggering event after reset selector is pressed). LED indicates 
when sweep is triggered and when single sweep is ready. 
Sensitivity and Coupling 














—15°C to +55°C 





Unmagnified 
















2336/2337 





Coupling At 100 MHz 

Dc Internal 0.3 div deflection | 1.5 div deflection 
De External 50 mV 150 mV 

Dc External = 10] 500 mV 1.5 V 

Ac Requirements increase below 60 Hz 
Ac LF Reject Requirements increase below 50 kHz 
Ac HF Reject Requirements increase above 50 kHz 


A Trigger Hold Off — Adjustable control permits a stable pre- 
sentation of repetitive waveforms. 

ATime B Trigger Modes (2336 and 2337 Only) — Provides 
two intensified zones on the CRT trace for differential time 
measurements. Time difference between the two intensified 
zones is determined by B Delay Time Position and ATime Posi- 
tion controls, and is displayed on the LCD readout. 

Runs After Delay — B Sweep starts immediately after the 
delay time selected by the Delay Time Position control and is 
independent of B trigger signal. 

Triggerable After Adjustable Delay Time — The 8 Sweep 
Trigger is sourced from a composite of CH 1 and CH 2; CH 1 
only, 2 only or from the Ext Trigger input connector. 

Jitter — 1.0 ns or less at 100 MHz and 5 ns/div. 

A Trigger View — A spring loaded pushbutton overrides other 
vertical controls to display the signal used to trigger the 
A Sweep. This control provides quick verification of the (trig- 
ger) signal and permits a time comparison between the vertical 
input signal and the trigger signal. Deflection Factor is 
100 mV/div + 40% (1 V/div with Ext = 10). 

Level and Slope — Internal, permits selection of triggering at 
any point on positive or negative slope of vertical input signal. 
Level adjustment through at least + 1 V in Ext, through at least 
+10 V in Ext + 10. 
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A Sources — Vertical Mode, CH 1, CH 2, Line, Ext, Ext + 10. 
B Sources (2336 and 2337 Only) — ATime runs after delay, 
Vertical Mode, CH 1, CH 2, Ext (all modes ac coupled). 
External Inputs — R and C 1 Mf) + 10%, 20 pF +30%. 400 V 
(dc + peak ac) or 500 V ac p-p at 1 kHz or less. 


X-Y OPERATION 
Full Sensitivity X-Y (CH 1 Horizontal, CH2 Vertical) — 
5 mV/div to 5 V/div (1-2-5 sequence), accurate + 5% from 0°C 
to +40°C, accurate +8% from —15°C to +55°C. X-axis 
bandwidth is dc to at least 2 MHz. Y-axis bandwidth is dc to at 
least 100 MHz. Phase difference between amplifiers is 3° or 
less from dc to 200 kHz. 


DISPLAY 
CRT — 8 x 10 div (8 mm/div) display. Horizontal and vertical 
centerlines further marked in 0.2 div increments. GH (P31) 
Phosphor standard. 18 kV accelerating potential. 
Graticule — Internal, nonparailax, nonilluminated; markings 
for measurement of risetime. 
Beam Finder — Compresses trace to within graticule area to 
locate an off screen signal. 
Z-Axis Input — Positive-going, dc coupled signal decreases 
intensity; 5 V p-p signal causes noticeable modulation at nor- 
mal intensity; dc to 20 MHz. 





DIGITAL MULTIMETER (2337 ONLY) 
DC VOLTAGE 
Full Scale Ranges — 2 V (autoranging to 200 mV); 200 V (au- 
toranging to 20 V); and 500 V. 
Resolution — 100 uV at 200 mV full scale. 
Accuracy 


+15°C to +35°C 
—15°C to +15°C 
+35°C to +55°C 


- 80% Relative 
Humidity 


input Resistance — 10 Mi) + 0.25%. 

Rejection Ratio — Normal-Mode: 60 dB minutes at 50 Hz and 
60 Hz. Common-Mode: 100 dB minutes at dc, 60 dB minutes 
at 50 Hz and 60 Hz. 

Response Time — Within 3s (no autorange); within 9s (up 
range); within 7 s (down range). 

Maximum Input Voltage — 500 V (dc + peak ac) at 60 Hz 
(between positive and negative inputs or between either input 
and ground). 


Within + 0.15% of reading + 1 count 
Add 0.01% for every °C below + 15°C 
Add +0.01% for every °C above +35°C 
Add +0.25% of reading +3 counts 





AC VOLTAGE 
Full Scale Ranges — 2 V (autoranging to 200 mV); 200 V (au- 
toranging to 20 V); and 350 V. 
Crest Factor — 
scale) Six. 
Accuracy*’ 


(When peak voltage input is <3 times full 










+15°C to +35°C | Within +3%, +6 counts"', 


20 Hz to 20 kHz 
Add +0.05% for every °C below +15°C 
Add +0.05% for every °C above +35°C 





—15°C to +15°C 
+35°C to +55°C 









*! Nonsinewaves: Derate below 50 Hz. For crest factors > 3, 
add +0,—1% of reading. 


input Impedance — Resistance 10 Mi) + 0.25% in series with 
input blocking cap. Capacitance (20V, 200V, and 350 V 
range) < 150 pF; (200 mV, 2 V range) <220 pF. 
Common-Mode Rejection Ratio — 60 dB minimum at 50 Hz 
and 60 Hz, 2 V range; 53 dB minimum at 50 Hz and 60 Hz, 
200 V and 300 V range. 
Response Time — Within 3s (no autorange); within 9s (up 
range); within 7 s (down range). 
Maximum Input Voltage — 500 V (dc + peak ac) at 60 Hz 
(between positive and negative inputs or between either input 
and ground). 

RESISTANCE 
Full Scale Ranges — 2 k{? (autoranging to 200 £2); 200 kQ2 (au- 
toranging to 20 ki); 20 M&2 (autoranging to 2 Mi)). 
Resolution — 0.1 °). 
Accuracy 


+15°C to +35°C 
—1§°C to +15°C 
+35°C to +55°C 


> 80% Relative 
Humidity 


Within +0.5% +1 count +042 
Add 0.05% for every °C below + 15°C 


Add 0.05% for every °C above +35°C 


Add + 1% of reading +8 counts 





Response Time — <4s. 

Maximum Input Voltage — 500 V (dc + peak ac) at 60 Hz 

(between positive and negative inputs or between either input 

and ground). 

ENVIRONMENTAL CAPABILITIES*' 

Operating Temperature Range — — 15°C to +55°C (forced 

air ventilation during normal operation). 

Operating Temperature Range, Rackadapted (2335 Op- 

tion 1R Only) — Temperature inside equipment rack must be 

between —15°C and +55°C. 2335 exhaust fan temperature 
must not exceed + 65°C. 

Storage Temperature Range — 

2335: —62°C to + 85°C. 

2236 and 2237: —40°C to +80°C. 

Altitude — Operating: Sea level to 4600 m (15,000 ft). Nonop- 

erating: Sea level to 15 000 m (50,000 ft). 

Vibration (Structural Integrity) — Test samples were subject- 

ed to sinusoidal vibration in the X, Y, and Z-axes with the fre- 

quency varied from 10 Hz to 55 Hz to 10 Hz in 1 minute cycles 
for a duration of 15 minutes. Total displacement was 0.025 in 

p-p at (4 g's at (55 Hz). 

Shock — Operating and Nonoperating: Test samples were 

subjected to 3 shocks, both directions along each axis (X, Y, 

and Z) for a total of 18 shocks. Peak acceleration of each 

shock was 50 q's, '/2 sine. 

Humidity 

2335 (Operating and Nonoperating): Test samples were ex- 

posed to 120 hrs (5 cycles) of 95% relative humidity as speci- 

fied in MIL-T-28800B Paragraph 3.9.2.2. 

2336 and 2337 Oscilloscope (Operating): Test samples were 

subjected to 90% relative humidity at 55°C for a maximum of 

72 hours. 

2336 and 2337 DMM (Operating): Test samples were subject- 

ed to 90% relative humidity at 35°C for a maximum of 24 hours 

and to 70% relative humidity at 50°C for a maximum of 

24 hours. 

2336 and 2337 Oscilloscope and DMM (Nonoperating): Test 

samples were subjected to 90% relative humidity at 60°C for 

72 hours. 

Electromagnetic Compatibility (EMC) — Test samples were 

found in compliance with the Class 3 requirements of 

MIL-STD-461A using procedural steps outlined in 

MIL-STD-462. (increase RSO3 requirements from 1V/m to 

10 V/m) for REO1, use 500 Hz to 30 kHz in place of 30 Hz to 

30 kHz.) 

*! The 2335 Oscilloscope meets all environmental requirements 
of MIL-T-28800, Class 3. The 2336 and 2337 Oscilloscopes 
meet the environmental requirements of MIL-T-28800, 
Class 3 except as indicated herein to avoid potential damage 
to the LCD readout. 

OTHER CHARACTERISTICS 

Amplitude Calibrator — 0.2 V accurate +1% from 0°C to 

+40°C, +1.5% from —15°C to +55°C. 

Power Requirements — Quick-change selector for operation 

from 100 V to 132 V ac or 200 V to 250 V ac, 48 Hz to 440 Hz. 

Maximum power consumption is 60 W at 132 V, 48 Hz. Typical 

power consumption is 35 W at 115 V, 60 Hz. Option 03 pro- 

vides operation from 90 V to 115 V ac or 180 V to 230 V ac, 

48 Hz to 440 Hz. 
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PHYSICAL CHARACTERISTICS 
2235,2236,2237 | 2335 Option 1R 


Cabinet Rackmount 
Dimensions | emm | in | mm _ 
Width 483 19.0 
(with handle) 
Height 133 5.2 
(with feet/pouch) 
(without pouch) 
Depth 378 14.9 


(with front cover) 
handle extended 


Weights (2335) 





Net (without accesso- 

ries or pouch) 

Net (with accessor- 

ries and pouch) 8.6 19.0 12.6 | 27.8 
Shipping 10.6 23.5 16.9 | 37.3 


Weights (2336,2337) 
Net (without accesso- 


ries and pouch) 8.0 17.6 
Net (with accessories 

and pouch) 8.9 19.6 
Shipping 10.9 24.1 


INCLUDED ACCESSORIES 

Two P6108 10X Probes (010-6108-03); O16-0597.00) 
(016-0674-00); zip lock accessory pouch (016-053 ral 
stalled, blue CRT implosion shield (337-2760-00);clear CRI im- 
plosion shield (337-2781-00); two 1A fuses (159-0022-00); 
V2 A fuse (159-0025-00); power cord (161-0104-00). 2337 also 
includes test lead pair (012-0941-00); service manual; opera- 
tor's manual. 





Rackmount 2335 Option 1R 


ORDERING INFORMATION 
2335 OSCIIOSCOPE ccscsscccscccesses <abaaiaiuais $2,795 
2336 Oscilloscope with ATime ............ $2,995 
2336YA Oscilloscope with ATime, Elapsed 
Time Meter, Extra Accessories and 





MISNUGIS secssicsinccscennsavexnsscrscissteonens ere $3,195 
2337 Oscilloscope with ATime 
he | asscausesssseces QO,000 


Option 1R — Rack Conversion (2335 Only) ............... +$230 
Option 03 — 100/200 V, ac nominal, 48 Hz to 440 Hz .... NC 


INTERNATIONAL POWER CORDS & PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 


WARRANTY-PLUS SERVICE PLANS—Refer to Page 41 


M1 — (2335) 2 Calibrations .........ccccccsccsscesecssssesenseenenes +$145 
M1 — (2336/2336YA) 2 CaliDrations .........ccccccsseneeceeees +$150 
WAT — (2337) 2 CAMDAtiONnS ccceccsccsccecccssscascscescsesesccesosee +$155 
M2 — (2335) +2 Years S@rviCe .......cccccccececeeceeeecsereeees +$140 
M2 — (2336/2336YA) +2 Years Service ..........cccceeeees +$160 
M2 — (2337) +2 Years SOrViCe ....cccccccssseseccsneeseceseeees +$180 
M3 — (2335) 2 Years Service & 4 Calibrations ........... +$440 
M3 — (2336/2336YA) 2 Years Service & 


B COUR RUIND scisvcciccnidniscnsciencasicccsccinccacccéncscssnsststacussiees +$460 
M3 — (2337) 2 Years Service & 4 Calibrations ........... +$480 


OPTIONAL ACCESSORIES 
P6122 — 10X Passive Probe 


Order GAD GU 22DN crvsnccciscssesccrscescpsnssasassnsaaiaterpsesatosienssscies $77 
C-5C Option 04 — Camera (includes 016-0359-01 
DENT GIN RNDTA) sass vceisesssicvsciccscspiceccsiniccccennstazanacsesentins $530 
Rackmounting Conversion Kit — (For 2335 only) 
SU SUT PRIEE TEIN iciassicsninitscisititceenbantingsmesipiiastapinineteiectintscendiangiaie $250 


To order, call your local Tektronix Field Office, or call Tek’'s 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
in Oregon call collect: (503) 627-9000, Ext 99. 
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TEK 100 MHz 
‘\ DUAL TRACE OSCILLOSCOPES 


2235/2236 


ee OS ee Ee A EE A Tee 
Dc to 100 MHz Bandwidth 


Integrated Counter/Timer/DMM (2236) 
Light Weight 

Easy to Use 

2 mV Sensitivity 

Advanced Trigger System 

5 ns/div Sweep Rate 

Delayed Sweep Measurements 

Large, Bright CRT 

New 10X Probes Included 


Three Year Warranty—Five Year Option 





With the 2235 and 2236 oscilloscopes, Tektronix 
takes the high-value, high-performance design 
concept of the 2200 Series even further. Both 
scopes feature a low price made possible by the 
2200 Series’ innovative architecture. Yet both 
scopes offer advanced performance, operational 
simplicity and—not least—solid reliability. All 
backed by the industry's first three-year warranty 
on all parts and labor, including the CRT, exclud- 
ing probes. 


The 100 MHz 2236 introduces a new concept in 
waveform measurement: a 100 MHz counter/ 
timer/DMM, integrated into the scope's vertical, 
horizontal and trigger systems. Its capabilities 
simplify setup, heighten measurement confi- 
dence and expand scope versatility in innumera- 
ble ways. In one application after another, the 
2236 replaces mental gymnastics and round- 
about problem-solving with simple, direct, accu- 
rate, digital readouts that supplement your ana- 
log measurements. 


308 





The TEK 2235 

The 2235 ensures measurement quality and reli- 
ability while reducing instrument cost. Tek start- 
ed with the innovative architecture of the 2200 
Series: fewer boards, fewer mechanical parts, 
less cabling and electrical connectors. This ap- 
proach, plus advanced circuit design and a fo- 
Cus on essential features, has led to a scope 
that's more accurate, more reliable, lighter and 
more serviceable—and simpler to use—than any 
other 100 MHz scope. 


The 2235 delivers 2% vertical and horizontal ac- 
Curacy in normal operation. Accuracy of 3% or 
better is maintained across a wide range of envi- 
ronmental extremes. Trace noise, chop noise, 
vertical aberrations and sweep interference have 
been reduced to a minimum. Delay jitter of 
1:20,000 ensures excellent timing measurement 
resolution. Triggerring is sensitive to 0.3 div at 
10 MHz. There's a trigger view for simplifying 
setup; single sweep for photographing 
transients; and a new, bright, high-resolution 
14 kV dome mesh CRT. 


2235 





Features like rugged design, light weight and 
easily learned front panel make the 2235 an ideal 
service scope. In both service and design, it of- 
fers the sensitivity for low level measurements 
and sweep rates for fast logic families, plus 10:1 
variable holdoff range for complex word trigger- 
ing. And at the bottom line, it offers the price 
and reliability to significantly lower the cost of 
Owning a quality scope. 


The TEK 2236 

The Tek 2236 adds even easier, more accurate 
and more versatile measurements through micro- 
processor-driven waveform analysis. While it's 
not unusual for a scope to include a bolt-on 
DMM or other outboard peripheral, the 2236 
makes counter/timer/DMM-type measurements 
through the scope system itself. This makes pos- 
sible consolidated setups and combinations of 
measurements that have always been desirable 
but never possible before. 


Traditionally, for example, gated measurements 
have been possible only by laborious knob- 
tweaking and mental calculations. Getting results 
was difficult at best. 


But with the 2236, an operator uses intensified 
markers on-screen to define the area to be mea- 
sured on a burst or short-duration pulse train. 
Gated counter measurements are made via the 
B trigger with operator prompting and automatic, 
digital readout of results. With period averaging 
the 2236 can make low frequency measurements 
instantly, in contrast to the several seconds de- 
lay encountered on conventional counter/timers. 


Yet speed never comes at the expense of reli- 
ability: user confidence is continually enhanced. 


The scope and DMM also can be applied simul- 
taneously, with concurrent CRT and digital read- 
out displays. The same probe that feeds data to 
the scope also provides information to the DMM, 
so there's no tangle of leads, no extra setup 
time required to obtain ac or dc voltage. 


DMM auto ranging simplifies setup. An ohmme- 
ter range of 2 GQ—a hundred times the range of 
most such devices—lets the service technician 
quickly pinpoint even: small amounts of trans- 
former leakage, for example, or allows designers 
to check the insulating property of capacitors 
more accurately than ever before. 


Designers and service people can both do a lot 
with the 2236, without learning a lot to do it. Fre- 
quency, period and width measurements are 
push-button simple, with accuracies to 0.001% 
and beyond. On-screen operator prompts further 
ensure fail-safe setup. An audible, automatic 
diode/junction detection signal saves both time 
and interpretation errors by allowing the operator 
to concentrate on probing rather than on observ- 
ing the front panel. 


The 2236 is designed for wide appeal by provid- 
ing the power to simplify routine service mea- 
surements, and at the same time encouraging 
sophisticated designers towards creative meth- 
ods of problem-solving. 


In strong testimony of the incomparable reliability 
of the 2000 Family oscilloscopes, Tek offers the 
industry's first three year warranty: All labor and 
parts, including CRT, excluding probes. And 
then, beyond the “basic three years” of warranty 
coverage, Tek will extend your service coverage 
up to five years, offering you a choice of three 
practical service plans to meet your specific ser- 
vice needs. 
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TEK 


CHARACTERISTICS 
The following electrical characteristics are common to both in- 
struments except where noted. 


VERTICAL SYSTEM 

(2 IDENTICAL CHANNELS) 
Bandwidth (—3 dB) and Risetime — 100 MHz and 3.5ns, 
derated to 90 MHz at 2 mV/div and outside 0°C to +35°C. 
Bandwidth Limit: 20 MHz + 10%. 
Deflection Factor — 2 mV to 5 V/div at + 2%. Accuracy derat- 
ed to +3% outside + 15°C to +35°C. Uncalibrated: Continu- 
ously variable between steps by at least 2.5:1. 
Step Response Aberrations — + 4%, — 4%, 4% p-p(2 mV to 
0.5 V/div), + 12%, —12%, 12% p-p (1 to 5 V/div). 
Vertical System Operating Modes — CH 1, CH 2, CH 2 In- 
vert, Add, Alt, Chop (500 kHz). 
Common-Mode Rejection Ratio — For signals of 6 divisions 
or less, at least 10:1 @ 50 MHz. 
input R and C — 1 Mf), 20 pF (2235); ~22 pF (2236). 
Maximum Input Voltage (Ac and Dc Coupled) — 400 V (dc 
+ peak ac) or 800 V (p-p to 10 kHz). 
Channel 1/Channel 2 Isolation — 100:1 at 50 MHz. 
Trace Shift — <0.75 div with V/div switch rotation, <1 div 
with V/div variable, <1.5 div with CH 2 Invert. 


HORIZONTAL SYSTEM 
Sweep Rate — A Time Base: 0.05 us to 0.5 s/div in 1-2-5 
sequence. 10X Mag: 5ns/div. B Time Base: 0.05us to 
50 ms/div in 1-2-5 sequence. 10X Mag: 5 ns/div. 
Sweep Linearity — +5% over any two of center 8 divisions. 
Accuracy — Magnified: +3%. Unmagnified: + 2%. Derated 
outside + 15°C to +35°C. 
Horizontal Operating Modes — A, alternate (A intensified by 
B), B. 


DELAYED SWEEP 
Delay Times — Continuously variable with 10-turn control 
from <0.5 to >10 divisions. 
Differential Delay Dial Accuracy (2235) — +1%(+15°C to 
+35°C). 
ATime Measurement Accuracy (2236) — Max accuracy 
equal to time base accuracy +50 ps. Time Base Accuracy 
With Standard Oscillator: 10 ppm (0.001%); with Option 14 
TCXO (Temperature-Compensated Crystal Oscillator): 
0.5 ppm (0.00005%). 
Delay Jitter — 10,000:1 (0.01%) for 2236; 20,000:1 (0.005%) 
for 2235. 


TRIGGER SYSTEM 
A Trigger Sensitivity 


External 


2236 CTM 





B Trigger (internal Only) Sensitivity — 2235 and 2236 
B Sweep: 0.35 div at 10 MHz, 1.5 div at 100 MHz; 2236 CTM: 
0.5 div at 10 MHz, 2.0 div at 100 MHz. 

Trigger System Operating Modes — Normal, p-p automatic, 
TV field, and single sweep. Bandwidth limit to 20 MHz + 10%. 
Trigger View System — Same deflection factors as vertical 
channels with internal sources; 100 mV with ac and dc exter- 
nal, and 1 V/div with dc = 10 external. Accuracy is + 20%. 
Delay difference between trigger view and either vertical chan- 
nel is less than 2.0 ns. 

External Trigger Input — Coupling: Ac, dc, or dc = 10. Band- 
width: 100 MHz. 

Variable Holdoff Control — Increases A sweep hoidoff time at 
least 10:1. 


X-Y MEASUREMENTS 
Deflection Factors — Same as scope's vertical system with 
the V/div switch in calibrated detent. 
Accuracy 


+2% 
+3% 





+15°C to +35°C +3% 


0°C to +50°C 









Bandwidth — Y-Axis: same as scope’s vertical system. 
X-Axis: 3 MHz. 

Phase Difference Between X-Axis and Y-Axis Amplifiers — 
+3° from de to 150 kHz with dc coupled inputs. 


DISPLAY 
CRT — 8 x 10 cm display; internal graticule, unilluminated 
GH (P31) phosphor is standard; 14 kV nominal voltage. 
Controls — Beam finder, focus, separate A and B sweep in- 
tensity, trace rotation. 
Z-Axis — Sensitivity: 5 V cause noticeable modulation, posi- 
tive voltage decreases intensity. Useable frequency range is dc 
to 20 MHz. 


2236 Counter/Timer/Multimeter 


Using the 100 MHz, microprocessor-controlled 
2236, autoaveraged and autoranged 
counter/timer measurements are made on the 
signal triggering the A sweep, or in gated modes 
on the signal triggering the B sweep. Autoranged 
DMM measurements are made through floating 
DMM side inputs and up-range at 5000 counts. 
Channel 1 voltage measurements made on Chan- 
nel 1 signal include: dc, relative dc, relative and 
true RMS voltage. CTM measurements are dis- 
played on a Q-digit, 7-segment vacuum-fluores- 
cent panel in engineering notation; audible sig- 
nals supplement the resistance and continuity 
measurement messages. Self-testing includes 
power-on and user interactive routines. 


CHARACTERISTICS 
Time Base Accuracy — Standard: 10 ppm (0.001%). With 
Option 14 TCXO: 0.5 ppm (0.00005%). 
Frequency — Range: <0.2 Hz to > 100 MHz. Max Resolu- 
tion: 0.00001 Hz. Max Accuracy: Equal to time base accuracy. 
Can be gated.*' 


Period — Range: =5s to <10ns. Max Resolution: 10 ps. 
Max Accuracy: Equal to time base accuracy. Can be gated.*' 


Width — Range: =5s to <5 ns. Max Resolution: 10 ps. Max 
Accuracy: Equal to time base accuracy +10ns. Can be 
gated.*' 


Delay Time — Range: =2.5s to <500 ns. Max Resolution: 
10 ps. Max Accuracy: Equal to time base accuracy +2 ns. 


Delta Time — Range: =2.5s to <1ns. Max Resolution: 
10 ps. Max Accuracy: Equal to time base accuracy +50 ps. 


Totalize — Over 8,000,000 events. 


Dc Volts — Range: 0 to 500 V. Max Resolution: 100 uV. Ac- 
curacy: To 0.1%. Input: Through side DMM leads. 


RMS Ac Volts — Ac Coupled: True RMS with 20 Hz to 20 kHz 
frequency range. Range: 0 to 350 V. Max Resolution: 100 uV. 
Accuracy: To 0.1%. Input: Through side DMM leads. 


CH 1 Volts — Measures average dc voltage (with CH 1 dc 
coupling) or true RMS voltage (with CH 1 ac coupling); 1X/10X 
ranged by coded probes; Single Sweep button zeros display 
and permits relative dc and ac rms measurements. Range, Dc 
and Ac Volts: 0 to 50 V (500 V dc/350 V ac with P6121 10X 
probe). Max Resolution, Dc and Ac Volts: 100 uV (1 mV with 
P6121). Max Accuracy, Dc Volts (18°C to 28°C): +0.3% with 
1X probe, +0.5% with 10X probe. Max Accuracy, Ac Volts 
with 1X Probe (18°C to 28°C): +2%, 50 Hz to 100 Hz, + 1%, 
100 Hz to 20 kHz. Max Accuracy, Ac Volts with 10X Probe: 
+ 2%, 20 Hz to 20 kHz, with proper probe compensation. 


Resistance — Range: 0 to 1.99 G2. Max Resolution: 0.01 0. 
Accuracy: To 0.15%. Automatic diode detection displays for- 
ward voltage drop to + 1%; continuity mode activates tone if 
resistance is less than 5(). 

Temperature — Uses optional Tektronix P6602 Temperature 
Probe. Temperatures in C or F selected with Freq/ATime but- 
ton. Range: —62°C to +230°C. Resolution: To 0.1° (either 
range). Accuracy: To + 2% of reading + 1.5°C); +(2% of read- 
ing +2.70°F). 
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Multimeter Inputs — Isolated from oscilloscope ground. In- 
put Z: 10 M@. Max Input Voltage: 500 V (dc + peak ac), for all 
functions. 

*' Ranges, resolutions, and accuracies can be degraded due to 
gating errors and a smaller number of automatic averages 
made during a gated frequency, period, or width 
measurement. 


ENVIRONMENTAL CHARACTERISTICS 
Temperature — Operating: 0°C to +50°C; (except 2236 
CTM ac RMSV, DCV, and 2 Modes: 0°C to + 40°C). Nonoper- 
ating: — 55°C to +75°C. Radiated and Conducted Emission 
Requirements per VDE 0871—Meets Class B. 

OTHER CHARACTERISTICS 
Power — Voltage: 90 V to 250 V ac. Frequency: 48 Hz to 
440 Hz. 


PHYSICAL CHARACTERSTICS 


12.9 


5.4 
17.3 





*! Without handle. 
*2 Without front cover. 

INCLUDED ACCESSORIES (2235) 
Two P6122 10X voltage probes (010-6122-01); service man- 
ual; operator's manual. 

INCLUDED ACCESSORIES (2236) 
Two P6121 10X voltage probes (010-6121-01); DMM leads; 
operator's manual; service manual. 





ORDERING INFORMATION 
2235 OCSCHOSCONE ccccccscssscscsssssesseerssse, $1,650 


2236 Oscilloscope with 
Counter/Timer/Multimeter ................... $2,650 


Option 14 — TCXO Temperature-Compensated 

CoG tel CUCU ccstssesssscvsscicccsnccencsnactnccisuoninmnnsiestanrinin +$295 
INTERNATIONAL POWER CORD AND PLUG OPTIONS 

Option A1 — Universal Euro 220 V/16 A, 50 Hz 

Order 020-0859-00. 

Option A2 — UK 240 V/13 A, 50 Hz 

Order 020-0860-00. 

Option A3 — Australian 240 V/10 A, 50 Hz 

Order 020-0861-00. 

Option A4 — North American 240 V/15 A, 60 Hz 

Order 020-0862-00. 


Option A5 — Switzerland 220 V/10 A, 50 Hz 





Order 020-0863-00. 

WARRANTY-PLUS SERVICE PLANS—Refer to page 41 
WT — (2235) 2 Calibrations .ncicsscccccccnssssovecoscsvecsnenssccese +$135 
BAT —— (2256) 2 COM RUOTS nsccavissiccreeneneessacsensncorersensass +$160 
M2 — (2235) +2 Years Service .......ccccccscesssscecsseescsees +$115 
M2 — (2236) +2 Years Service .........ccscssscceseesscesensees +$150 
M3 — (2235) 2 Years Service & 4 Calibrations ........... +$380 
M3 — (2236) 2 Years Service & 4 Calibrations ........... +$475 

OPTIONAL ACCESSORIES 

Front Panel Cover and Accessory Pouch — 

OE DOOR OG: snssctiensnnstaainseiniainimenncittshaiisiibielasecbiecdmionte $47 
Front Panel Cover — Order 200-2520-00 ...........scccceee $5.00 
Accessory Pouch — Order 016-0677-00 ..........ccccscsseeeees $42 
Viewing Hood — Order 016-0566-00 ........:ccccscssseeseeeeee $15 
Carrying Strap — Order 346-0199-00 .0.......ccccssceeesseeeees $15 
Carrying Case — Order 016-0694-00 o0....ccccccceeeeeeseees $340 
2235 Rack Adaptor Kit — Order 016-0466-00 .............. $100 
2236 Rack Adaptor Kit — Order 016-0015-00 .............. $200 
CRT Light Filter (Clear) — Order 337-2775-00 ........... $3.00 
C-5C Option 04 Scope Camera .........cccccccccessecseeseensneere $530 
Model 200D or 200C SCOPE-MOBILE® Cart ................ $320 
P6602 Temperature Probe — For use with 2236 CTM. 

GE ETO: iis nticiinisic lias ichitspiaaieanbtinsin $235 


To order, call your local Tektronix Field Office, or call Tek’s 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
in Oregon call collect: (503) 627-9000, Ext 99. 
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60 MHz 


TE 


2213/2215 


Dc to 60 MHz Bandwidth 
Lightweight 

Easy to Use 

2 mV Sensitivity 

Advanced Trigger System 

5 ns/div Sweep Rate 

Delayed Sweep Measurements 
Large, Bright CRT 

New 10X Probes Included 


Three Year Warranty—Five Year Option 
a I at a ht te 


Two 60MHz, dual trace oscilloscopes from 
Tektronix offer unprecedented value in both initial 
and life cycle costs. They are ideal everywhere 
general purpose scopes are needed. 


These oscilloscopes provide unexcelled perfor- 
mance in a small lightweight package; 6.1 kg 
(13.5 Ib). With pouch and front cover, only 6.8 kg 
(15 Ib). 


X-Y operation is simple and easy to use. Both 
vertical input channels (CH 1 and CH 2) can be 
used through their full range of sensitivity 
settings. Vertical sensitivities range from 2 mV to 
10 V/div. Sweep speeds range from 0.5 s/div to 
50 ns/div. A 10X magnification provides 5 ns/div. 


A pushbutton beamfinder allows easy scope 
setups. The scope bezel accepts a Tektronix 
C-5C Scope Camera with graticule illuminating 
flash (Option 04). 


The advanced triggering system features true 
vertical mode alternate triggering; both the 2213 
and 2215 will trigger alternately even with unrelat- 
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DUAL TRACE OSCILLOSCOPES 


2213 50 mre o8ca LOSCOPE 
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ed signals. Other features include variable trigger 
holdoff, TV line and TV field triggering at any 
sweep speed, and an enhanced auto mode. On 
the 2215, the dual time base operates in either 
run after A or trigger after A. The latter permits 
jitter-free B measurements. 


The 2213's single time base delay provides the 
user with the performance of intensified and 
delayed sweep operations at a low price. Where 
dual time base performance is required, the 2215 
delivers it with alternate sweep switching. The 
2215 can display four traces; vertical channels 
1 and 2 at the A sweep rate, and vertical chan- 
nels 1 and 2, delayed, at the B sweep rate. Both 
scopes also incorporate new auto-intensity and 
auto-focus circuits that provide convenient opera- 
tion over a wide range of sweep speeds 


Low life cycle cost is brought about by the 
inherent reliability of the new scopes. The parts 
count and cabling have been greatly reduced as 
compared to older designs. Even the traditional 
line transformer and line voltage selector switch- 
es have been eliminated, thanks to a new high- 
efficiency power supply. The advantages of 
these power supply improvements are that the 
2213 and 2215 will operate from mains voltages 
of 90 to 250 V RMS at frequencies from 48 to 
440 Hz. Additional reliability also results from su- 
perior mechanical design and packaging, sol- 
dered-in components, absolute minimum of con- 
nectors and very low power consumption. 


In strong testimony of the incomparable reliability 
of the 2000 Family oscilloscopes, Tek offers the 
industry's first three year warranty: All labor and 
parts, including CRT, excluding probes. And then, 
beyond the “basic three years” of warranty cover- 
age, Tek will extend your service coverage up to 
five years, offering you a choice of three practical 
service plans to meet your specific service 
needs. 





CHARACTERISTICS 
The following electrical characteristics are common to both in- 
struments except where noted: 
VERTICAL DEFLECTION 
(2 IDENTICAL CHANNELS) 
Bandwidth*' and Risetime*? 


0°C to +40°C 
Dec to 60 MHz, 20 mV/div 
to 10 V/div, 5.8 ns reduced 


Dc to 50 MHz, 2 mV to 
10 mV/div, 7 ns 


*! Measured at —3 dB. 

*2 At all deflection factors from 50 {2 terminated source. 
Deflection Factor — 2 mV/div to 10 V/div +3% (+20°C to 
+30°C) or +4% (0°C to +50°C). 1-2-5 sequence. Uncali- 
brated, continuously variable between steps to at least 
25 Vidiv. 

Display Modes — CH 1, CH 2, CH 2 Add (normal and invert- 
ed), Alternate, Chopped: ~250 kHz rate, electronically 
switched. 

Common-Mode Rejection Ratio — At least 10:1 at 10 MHz 
for common-mode signals of 6 divisions or less. 

input R and C — 1 M{? + 2% paralleled by ~30 pF. 
Maximum Input Voltage 


Dc Coupled 400 V (dc + peak ac) 
800 V (p-p ac at 1 kHz or less) 
400 V (dc + peak ac) 

800 V ( ac at 1 kHz or less) 


Delay Line — Permits viewing leading edge of displayed 
waveform. 


+40°C to +50°C 


Dc to 50 MHz, 2 mV to 
10 mV/div 7 ns 














Ac Coupled 





HORIZONTAL DEFLECTION 

Time Base A (2213 and 2215) — 0.05 us/div to 0.5 s/div (1-2- 
5 sequence). 10X magnifier extends max sweep rate to 
5 ns/div. 

Time Base B (2215 Only) — 0.05 us/div to 50 ms/div (1-2-5 
sequence). 10X magnifier extends max sweep rate to 5 ns/div. 
Variable Time Control (2213 and 2215) — Time Base A pro- 
vides continuously variable uncalibrated sweep rates between 
steps to at least 1.25 s/div. 

Time Base A (2213 and 2215) and B (2215 only) Accuracy*' 


+20°C to +30°C 0°C to +50°C 


+3% 


*! Center 8 divisions. 

Horizontal Display Modes (2213) — A, A intensified after de- 
lay, delayed. 

Horizontal Display Modes (2215) — A, alternate (A intensified 
by B and B), B. Electronic switching between intensified and 
delayed sweep. 


Unmagnified 





2213 SWEEP DELAY 
Delay Times — <0.5 us, 10 us, and 0.2 ms. 
Multiplier — Increases delay time by 20 to 1 or more. 
Jitter — 5000 to 1 (0.02%) of maximum available delay time. 


———<=>, ——_ 
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2215 SWEEP DELAY 
Delay Times — Continuously variable by means of a 10 to 1 
vernier control. Delayed (B) portion is intensified on the 
main (A) trace. 


Delay Position Range — <0.5div +300ns to more than 
10 div. 


Delay Dial Accuracy — + 1.5% of reading past 1 div. 


A/B Sweep Separation — Control permits main and delayed 
sweep to be separated by at least 3.5 div. 


Jitter — 10,000 to 1 (0.01%) of maximum available delay time. 


TRIGGERING 

2213 and 2215 A Time Base Trigger Modes — Normal 
(sweep runs when triggered), automatic (sweep runs in the ab- 
sence of a triggering signal and triggers automatically for sig- 
nals down to 20 Hz), and TV field (with slope set for negative 
going transitions, and trigger level adjusted close to blanking 
level, sweep starts at first line of video; use Normal for TV line 
display). LED indicates when sweep is triggered. 


A Trigger Holdoff — Adjustable control permits a stable pre- 
sentation of repetitive complex waveforms. 


Sensitivity — Auto and Normal Internal: Below 2 MHz, signal 
must be at least 0.4 div amplitude; requirements increase 
above 2 MHz; at 60 MHz, signal must be at least 1.5 div 
amplitude. 


Auto and Normal External — Up to 2 MHz, trigger signal must 
be at least 50 mV p-p; requirements increase up to 60 MHz, 
where signal must be at least 250 mV p-p. 


TV Field — Composite video must be at least 2 div amplitude. 


Level and Slope (Norm Mode) — Internal: Trigger level can 
be adjusted over the range of amplitudes displayed on the 
CRT. External, Dc Coupled: Level can be adjusted over a 
range of at least +2 V, or 4 V p-p. External, Dc Coupled and 
Attenuated (= 10): Level can be adjusted over a range of at 
least +20 V, or 40 V p-p. 


External Inputs — R and C =1 Mf paralleled by ~30 pF. 
400 V (dc + peak ac) or 800 V ac p-p at 1 kHz or less. 


2215 DELAYED (B) TIMEBASE 
Level and Slope — Separate siope and level controls for trig- 
gering B sweep. 
Sensitivity — Up to 2 MHz, signal must be at least 0.4 div in 
vertical amplitude; requirements increase up to 60 MHz, where 
signal must be at least 2 div in amplitude. 


X-Y OPERATION 
Full Sensitivity X-Y (CH 1 Horizontal, CH 2 Vertical) — 
2 mV/div to 10 V/div, accurate +5%. Bandwidth is dc to at 
least 2 MHz. Phase difference between amplifiers is 3° or less 
from dc to 50 kHz. 
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DISPLAY 
CRT — 8 x 10 cm display. Horizontal and vertical center lines 
further marked in 0.2 cm increments. GH (P31) Phosphor stan- 
dard. 10 kV accelerating potential, mesh grid, halo suppressed. 


Graticule — Internal, non-parallax, not illuminated; markings 
for measurement of risetime. 


Beam Finder — Compresses trace to within graticule area for 
ease in locating an off-screen signal. A preset intensity level 
provides a constant brightness. 


Z-Axis Input — Dc coupled, positive-going signal decreases 
intensity; 5 V p-p signal causes noticeable modulation at nor- 
mal intensity; dc to 5 MHz. 


ENVIRONMENTAL CHARACTERISTICS 
Ambient Temperature — Operating: 0°C to +50°C. Nonop- 
erating: —55°C to +75°C. 


Altitude — Operating: To 4600 m (15,000 ft); maximum al- 
lowable ambient temperature decreased by 1°C/1000 ft from 
5000 to 15,000 ft. Nonoperating: 15 000 m (50,000 ft). 


Vibration — Operating test samples were subjected to sinu- 
soidal vibration in the X, Y, and Z axis with the frequency var- 
ied from 10 Hz to 55 Hz to 10 Hz in 1 minute sweeps for a 
duration of 15 minutes per axis and a dwell of 10 minutes at 
55 Hz. Total displacement was 0.015 in p-p (2.4 g's at 55 Hz). 
Humidity — Operating and Nonoperating: Test samples were 
subjected to 5 cycles (120 hours) of humidity testing. 
Shock — Operating and Nonoperating: Test samples were 
subjected to 3 shocks, both directions along each axis for a 
total of 18 shocks. Peak accelerations of each '/2-sine shock 
were 30 g's. 
OTHER CHARACTERISTICS 

Probe Adjust Signal — Squarewave, 0.5V +20%, 1 kHz 
+ 20%. 
Power Requirements — 90 to 250 V, 48 to 440 Hz without 
range switching, 50 W maximum at 115 V and 60 Hz. 

PHYSICAL CHARACTERISTICS 


Cabinet Dimensions 


Width (with handle) 14.2 
Width (without handle) 12.9 
Height (with feet and handie) 5.4 
Depth (with front cover) 17,5 
Depth (without front cover) 17.3 
Depth (with handle extended) 20.1 
Weights = Ib 
Net (with cover 16.8 
accessories, and pouch) 

Net (without cover 13.5 
accessories, and pouch) 

Shipping (domestic) 18.0 
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INCLUDED ACCESSORIES 
Two P6122 10X voltage probes (010-6122-01); operator's 
manual, service manual. 
eg Se ee 


ORDERING INFORMATION 
2213 Single Time Base Oscilloscope with 


Delayed SWEEP .....sssssssseeees inisasesnnnisnnns $1,200 
2215 Delayed Alternate Time Base 
OSCHOSCONC cisscciscccsnsscssiansaccscasonsese .-- $1,450 


Power Cords — Standard: 110 V ac North American plug. 
INTERNATIONAL POWER CORDS & PLUG OPTIONS 

Option A1 — Universal Euro 220 V/16 A, 50 Hz. 

Order 020-0859-00. 

Option A2 — UK 240 V/13 A, 50 Hz. 

Order 020-0860-00. 

Option A3 — Australian 240 V/10 A, 50 Hz. 

Order 020-0861-00. 

Option A4 — North American 240 V/15 A, 60 Hz. 

Order 020-0862-00. 

Option A5 — Switzerland 220 V/10 A, 50 Hz. 

Order 020-0863-00. 


WARRANTY-PLUS SERVICE PLANS—Refer to page 41 


BOT. —— (22135) 2 COMBO | sssicssccscccesccccseacessecsscnssasccansns +$95 
RAF — (2215) 2 COMBOS | sicssicccisssconcacssicencsescenscaosenns +$100 
M2 — (2213) +2 Years Service .........cccccesseseceeeeeeeneeeeees +$75 
M2 — (2215) +2 Years S@rvice .....cccceccccsensesereeseecereeees +$80 
M3 — (2213) 2 Years Service & 4 Calibrations ........... +$250 
M3 — (2215) 2 Years Service & 4 Calibrations ........... +$270 


OPTIONAL ACCESSORIES 


Front Panel Cover — Order (200-2520-00) ...............++. $5.00 
Accessory Pouch — Order (016-0677-00) .........cccccceereees $42 
Pouch and Cover — Order (020-0672-00) ..............ccseeee $47 
Viewing Hood — Order (016-0566-00) ...........cccccseceeneenees $15 
Carrying Strap — Order (346-0199-00) .........ccccsseceenereees $15 
Carrying Case — Order (016-0694-00) .........cccscccceseeeees $340 
CRT Light Filter — Clear. Order (337-2775-00) ........... $3.00 
C-5C Option 04 — Scope Camera ........ccccccccccecscsesseeeseees 530 
Model 200D or 200C SCOPE-MOBILE® Cart ................ $320 
Rack Adaptor Kit — Order (016-0466-00) ............c.ceeee $100 


To order, call your local Tektronix Field Office, or call Tek’s 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
In Oregon call collect: (503) 627-9000, Ext 99. 
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TEK 100 MHz DUAL TRACE 
TRI-SERVICE STANDARD OSCILLOSCOPE 





465M or AN/USM-425 (v)1 


Fully Provisioned Through the Federal 
Supply System 


Meets MIL-T-28800, Type Il, Class 4, 
Style C for the Environmental 
Conditions Listed 


100 MHz at 5 mV/div, Dual Trace, 
Delayed Sweep 


Accepted and Specified by All 
Branches of the Military and by 


Several Civil Agencies 
CSS. So TS 5S Sethe eee SS SS 
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lf you're a contractor involved in designing and 
specifying systems for the government, here's a 
100 MHz oscilloscope that should top your re- 
commended support equipment list—the 
Tektronix 465M Portable Oscilloscope. 


The Tektronix 465M is the AN/USM-425 (v) 1 tri- 
service standard 100 MHz portable oscilloscope. 
The instrument is accepted, fully provisioned, and 
supported throughout the Federal Supply Sys- 
tem. Because the MIL manuals and support 
documentation are already complete, your re- 
quired paper work is greatly reduced and it's 
much simpler for the government to accept your 
recommendations. 


You can now order the 465M directly from your 
Tektronix Sales Engineer with the AN/USM- 
425 (v) 1 nomenclature by simply specifying Op- 
tion 49. This assures the fastest possible delivery 
of your AN/USM-425 (v) 1. 


CHARACTERISTICS 
VERTICAL SYSTEM 
Bandwidth and Risetime — Dc to at least 100 MHz (—3 dB) 
and risetime 3.5 ns or less for dc coupling and —15°C to 
+55°C. For ac coupling the lower 3 dB point is 10 Hz or less 
with a 1X probe and 1 Hz or less with a 10X probe. 


Bandwidth Limit Mode — Bandwidth limited to 20 MHz. 


Deflection Factor — 5 mV/div to 5 V/div in 10 steps (1-2-5 
sequence). Dc Accuracy: + 2% 0°C to +40°C; +3%, —15°C 
to 0°C, +40°C to +55°C. Uncalibrated, continuously variable 
between settings, and to at least 12.5 V/div. 

Common-Mode Rejection Ratio — 25:1 to 10 MHz; 10:1 
from 10 MHz to 50 MHz, 6 cm sinewave, (Add Mode with CH 2 
inverted.) 


Display Modes — CH 1, CH 2 (normal or inverted), alternate, 
chopped (250 kHz rate), added, X-Y. 

Input R and C — 1 M22 + 2%, ~20 pF. 

Maximum Input Voltage — Dc or Ac Coupled: +250 V dc 
+ peak ac at 50 kHz, derated above 50 kHz. 

Cascaded Operation — (CH 2 Out into CH 1), Bandwidth, dc 
to at least 40 MHz. Sensitivity: = 1 mV/div when terminated in 


50 2 at CH 1 input with both CH 1 and CH 2 V/div switches set 
to 5 mV/div. 


HORIZONTAL DEFLECTION 
Time Base A — 0.5 s/div to 0.05 us/div in 22 steps (1-2-5 se- 
quence). X10 magnifier extends fastest sweep rate to 5 ns/div. 
Time Base B — 50 ms/div to 0.05 us/div in 19 steps (1-2-5 
sequence). X10 magnifier extends fastest sweep rate to 
5 ns/div. 


Magnified 


+20°C to +30°C 
—15°C to +55°C 





Mixed Sweep Accuracy — A Portion: + 4%. B Portion: + 2%. 


Horizontal Display Modes — A, A intensified by B, B delayed 
by A, and mixed. 


CALIBRATED SWEEP DELAY 
Calibrated Delay Time — Continuous from 0.1 us to at least 
5 s after the start of the delaying A sweep. 


Differential Time Measurement Accuracy — For Measure- 
ments of Two or More Major Dial Divs: + 15°C to +35°C, 1% 
+ 0.1% of full scale. 0°C to +55°C, additional 1% allowed. 


Jitter — One part or less in 20,000 (0.005%) of 10 the A Time- 
/Div switch setting. 


TRIGGER 

A Trigger Modes — Normal Sweep is triggered by an internal 
vertical amplifier signal, external signal, or internal power line 
signal. A bright baseline is provided only in presence of trigger 
signal. Automatic: A bright baseline is displayed in the absence 
of input signals. Triggering is the same as normal mode above 
40 Hz. Single (main time base only): The sweep occurs once 
with the same triggering as normal. The capability to rearm the 
sweep and illuminate the reset lamp is provided. The sweep 
activates when the next trigger is applied for rearming. 


A Trigger Holdoff — Increases A sweep hoidoff time to at 
least X10 the Time/Div settings, except at 0.2 s and 0.5 s. 


Triggering Sensitivity and Coupling 


Coupling - At 100 MHz 
Dc_ Internal | div 1.0 div 
De External 150 mV 
Ac Attenuates signals below 30 Hz 

Ac LF Reject | Attenuates signals below 15 kHz 

Ac HF Reject | Attenuates signals below 50 kHz 


en 
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Jitter — 0.5 ns or less at 100 MHz and 5 ns/division, — 15°C 
to +55°C. 


Trigger View — View external and internal trigger signals; 
Ext 1X, 100 mV/division, Ext = 10, 1 V/division. 


Level and Slope — internal, permits triggering at any point on 
the positive or negative slopes of the displayed waveform. Ex- 
ternal, permits continuously variable triggering on any level be- 
tween + 1.0 V and — 1.0 V on either slope of the trigger signal. 


A Sources — CH 1, CH 2, Normal (all display modes triggered 
by the combined waveforms from CH 1 and 2), Line, Ext, 
Ext +10. 


B Sources — B starts after delay time; CH 1, CH 2, Normal, 
Ext, Ext +10. 


X-Y OPERATION 
Sensitivity — 5 mV/divison to 5 V/division in 10 steps (1-2-5 
sequence) through the vertical system. Continuously variable 
between steps and to at least 12.5 V/division. 


X-Axis Bandwidth — Dc to at least 4 MHz. 
Y-Axis Bandwidth — Dc to 100 MHz. 
X-Y Phase — <3° from dc to 50 kHz. 


SIGNAL OUTPUTS 
A Gate — =5.0 V positive-going pulse. 


B Gate — =5.0 V positive. 


DISPLAY 
CRT — Sinch rectangular tube; 8 x 10 cm display; GH (P31) 
Phosphor is standard. 


Graticule — Internal, nonparallax; illuminated. 8 x 10 cm 
markings with horizontal and vertical center lines further 
marked in 0.2 cm increments. 10% and 90% markings for rise- 
time measurements. 


Graticule Illumination — Provides variable illumination from 
0 to greater than optimum illumination. 


Beam Finder — Limits the display to within the graticule area 
and provides a visible display when pushed. 


Z-Axis Input — A female BNC connector is provided to permit 
intensty modulation over the dc to 15 MHz range. At optimum 
intensity, intensity modulation is accomplished with a Z-axis 
input of from —5 V (to intensify) to +5 V (to blank). Continuous 
operation maximum input shall be +50 V (dc + peak ac). 


ENVIRONMENTAL CHARACTERISTICS 
EMC — Complies with the following limits as specified in 
MIL-T-28800B. CEO1 (10 kHz to 20 kHz only), CE03, CS01, 
CS02, CS06, REO1 (relaxed 10 dB at fundamental, third har- 
monic, and fifth harmonic of the power source frequency) REO2 
(limited to 7 GHz), RSO1 and RSO3 (limited to 1 GHz). 


Ambient Temperature — Operating: — 15°C to +55°C. Non- 
operating: —62°C to +85°C. 

Altitude — Operating: To 4600 m (15,000 ft). Maximum oper- 
ating temperature decreased 1°C/1,000 ft 5,000 to 15,000 ft. 
Nonoperating: To 15 000 m (50,000 ft). 

Vibration — Operating (Along Each of the Three Major Axes): 
Cycling 5 Hz to 25 Hz to 5 Hz for 10 minutes at 0.025 in p-p; 
Cycling 25 Hz to 55 Hz to 25 Hz for 5 minutes at 0.020 in p-p; 
Dwelled at 55 Hz for 10 minutes at 0.020 in p-p. Total Vibration 
Time: 75 minutes. 

Humidity — Operating and Nonoperating: 5 cycles (120 hours) 
referenced to MIL-E-16400F. 


Shock — Operating: 30 g's, '/2 sine, 11 ms duration, 3 shocks 
each direction per axis for a total of 18 shocks. 


OTHER CHARACTERISTICS 
Calibrator Output Voltage — 10V +1.0% to 
+ 55°C. Frequency: ~1 kHz. 
Channel 2 Signal Output — Through main module CH 2 Out 
connector. Output Voltage: =50 mV/division into 1 MQ, 
~25 mV/division into 50 2. Output Resistance: ~=50 2. Band- 
width: Dc to at least 40 MHz into 50 2. 


Power Requirements — 100 V to 132 V RMS, 200 V to 264 V 
RMS. 48 Hz to 440 Hz. Maximum power consumption 60 W at 
115 V, 60 Hz. 


15°C to 


PHYSICAL CHARACTERISTICS 








Dimensions 


Width (with handle) 
Width (without handle) 
Height (with feet) 

Depth (including panel cover) 
Depth (handle extended) 










Net (w/o cover and accessories) 
Net (with panel cover, 

modules, and accessories) 
Shipping 


Transportation — Meets the limits of National Safe Transit 
Committee test procedure 1A with a 30 inch drop. 


INCLUDED ACCESSORIES 

Two P6104 10X probes (010-6104-00); accessory and cover 
assembly (200-2055-01); P6101 1X probe (010-6101-00); three 
pincer tips (013-0107-03); T connector (103-0030-00); two 
UHF male to BNC female adaptors (103-0015-00); two BNC 
male to UHF female adaptors (103-0032-00); BNC male to dual 
binding post adaptor (103-0035-00); three banana tips 
(134-0013-00); three probe tip adaptors (103-0051-01); three 
6 inch leads with spring clips (175-0124-01); blue filter 
(337-2122-00); three hooked probe tips (206-0105-00); clear 
filter (337-2122-01); power cord (161-0118-00); three miniature 
alligator clips (344-0046-00); service manual; operator's 
manual. 

a Ee Se 


ORDERING INFORMATION 
465M Portable Oscilloscope ............... $4,010 
Option 49 — AN/USM-425 (Vv) 10 ccccccccccccesecseeeeeeeereeeeesenenes NC 

INTERNATIONAL POWER CORDS AND PLUG OPTIONS 

Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
ee ee ee Se 


OPTIONAL ACCESSORIES 

P6022 Current Probe — 9 ft cable with termination. 

OPGET OTS-OVGB-ON ..wrscccsccsscccstcsssasaciccccatecasxecsseicrsmeessennnes $380 
Folding Polarized Viewing Hood — Order 016-0180-00 $40 
Mesh Filter — Improves contrast and EMC filtering. 

Ly og: ieee ee $55 
SCOPE-MOBILE® Cart — Occupies <18 inch of aisle space. 
OFOr ZOOD OF GOOG. sssessssansesssimsenccacticieniesinsnsmneweens $320 
Rack Adaptor (Cradie Mount) Kit — Rack height 7 in, 

depth 18.75 in, width 19 in. Order 040-0825-01 ............. $350 


RECOMMENDED CAMERA 


C-30BP Option 01 General Purpose Camera — Includes 
016-0301-01 mounting adaptor/corrector lens. 
Order C-30BP Option 01 Camera ...........ccccceeeseseeseeeeees $1,417 


For further information see camera section. 





400 
SERIES 





1105 BATTERY POWER SUPPLY 
The 1105 is a rugged, portable power supply suitable for 
powering virtually any portable oscilloscope in the field. The 
1105 is not recommended for the T912. 


Frequency — Squarewave, 60 Hz + 10%. 

Amplitude — = 108 V peak, operating from 24 V dc external 
or 22 V internal charge. = 137.5 V peak, operating from 28 V 
dc external or 30 V internal charge. 

Amplitude (Option 01) — =216 V peak, from 24 V dc exter- 
nal or 22 V internal charge. ~275 V peak, operating from 30 V 
dc external or 28 V internal charge. 

Charging Power Source — 100 V to 132V ac, 48Hz to 
440 Hz (or internal connections expand range). Option 01: 
—200 V ac to 264 V ac, 48 Hz to 440 Hz (or internal connec- 
tions expand range). 

Battery Operating Time — = 100 W hours. 

Recommended Maximum Output Current — 0.9 A. 


Weight — 8.8 kg (19.5 Ib). 
Saw ee eS SS eee eee 


ORDERING INFORMATION 
Order 1105 Battery Power Supply ..... $1,430 


ea G8 ==: ZA V COETEMIONY ccencnvnscovencsesenenenvonnecosenscsnsize NC 
ee eS Se ee 


To order, call your local Tektronix Field Office, or call Tek’s 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
in Oregon call collect: (503) 627-9000, Ext 99. 


Tektronix offers service training classes on the 400 Series 
oscilloscopes. For further training information, contact your 
local Sales/Service Office or request a copy of the Custom- 
er Service Training Catalog on the return card in the center 
of this catalog. 
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SONY7TEKTRONIX’ 


35 MHz 





335 


35 MHz at 10 mV/div 

Small Size, Weighs ~4.7 kg (10.5 Ib) 

1 mV/div Vertical Sensitivity at 25 MHz 
Delay Lines Input 


Rugged Construction 


The portability of the 335 is a big plus in many 
digital and analog trouble-shooting applications. 
And it weighs only 10.5 pounds. 


1 mV/div (at 25 MHz) vertical sensitivity insures 
that low level signals from magnetic recording 
heads, optical read heads, or industrial control 
transducers can be accurately and easily mea- 
sured. Delay line allows viewing the leading edge 
of the triggering signal. By using a composite of 
Channels 1 and2 as a trigger source, stable 
displays of non-time-related signals can be 
obtained. 


Operation from either ac (90 V to 132 V, or 180 V 
to 264 V, 48 Hz to 440 Hz) or dc (+11Vto +14V 
or +22 V to +28V) assures that power can be 
obtained at nearly any location. 


CHARACTERISTICS 


VERTICAL DEFLECTION 
(2 IDENTICAL CHANNELS) 


+20°C to +30°C | —15°C to +55°C 
| Deto 25MHz_| Dc to 20 MHz 
1OmVtoSVidiv | _Dcto35MHz_| Dc to 30 MHz 


10: Vit beteehiits | Deaths 


*' For ac coupling, the lower 3 dB point is 10 Hz or less with a 
1X probe and 1 Hz or less with a 10X probe. 


Deflection Factor — 1 mV/div to 10 V/div (1-2-5 sequence). 
Accuracy: +3%. Uncalibrated, continuously variable between 
steps and to at least 25 V/div. 


Display Modes — CH 1, CH 2 (normal or inverted), Alternate, 
Chopped (~300 kHz rate) added, X-Y. 


Input R and C — 1 Mi) + 2%, paralleled by ~24 pF. 


Maximum Input Voltage — Ac or dc coupled, 300 V (dc + 
peak ac). 300 V p-p ac at 1 kHz or less. 


Delay Line — Permits viewing leading edge of displayed 
waveform. 
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Bandwidth*' 











1 mV to 5 mV/div 














HORIZONTAL DEFLECTION 
Time Base A — 0.2 us/div to 0.5 s/div (1-2-5 sequence). X10 
magnifier extends fastest sweep rate to 20 ns/div. 


Time Base B — 0.2 us/div to 50 ms/div (1-2-5 sequence). X10 
magnifier extends fastest sweep rate to 20 ns/div. 


Variable Time Control — Time Base A provides uncalibrated, 
continuously variable sweep rates between steps and to at 
least 1.25 s/div. 


Time Base A and B Accuracy*' 


*' Center 8 divisions 


Horizontal Display Modes — A only. A intensified by B, B 
delayed by A, B triggerabie after A. 


CALIBRATED SWEEP DELAY 
Delay Time Range — Continuously variable from 1 us to at 
least 5 s after the start of the delaying (A) sweep. 


—15°C to +55°C 


Unmagnified 





Differential Time Measurement Accuracy 
Delay Time Settings Between 1.0 & 9.0 


+15°C to +35°C 


One or more major dial divisions 





Less than one major dial division 


Jitter — 1 part or less in 20,000 (0.005%) of X10 the A time/div 
setting. 


TRIGGERING A AND B 
A Trigger Modes — Normal (sweep runs when triggered); 
Automatic (sweep free-runs in absence of a triggering signal 
and for signals below 20 Hz); Single sweep (sweep runs once 
on the first trigger signal after the reset button is pushed). 


Variable Trigger Holdoff — For the A sweep an adjustable 
hoidoff control permits a stable display of complex waveforms. 
Sweep holdoff time can be increased at least X10. 


B Trigger Modes — 6 runs after delay time (starts automati- 
cally at the end of the delay time). B triggerable after delay time 
(runs when triggered). The B (delayed) sweep runs once in 
each of these modes, following the A sweep delay time. 


Trigger Sensitivity and Coupling 


Coupling At 35 MHz 
De_ Internal | ossdv =| 1. 5div 
De_External 250 mV 
De Ext + 10 25V 

Ac Requirements increase below 60 Hz 
Ac HF Rej Requirements increase above 20 kHz 
Ac LR Rej Requirements increase below 40 kHz 


DUAL TRACE OSCILLOSCOPE 


Trigger Sources — Internal CH 1, internal CH 2, internal com- 
posite (uses a composite of CH 1 and CH 2 signals to produce 
trigger), external, external = 10, and line. The B sweep can 
also be started automatically at the end of the time base A 
delay. 

X-Y OPERATION 
Input — X-axis input is via the external horizontal input con- 
nection. Both CH 1 and CH 2 provide vertical inputs. Using 
chopped mode, two simultaneous X-Y displays can be 
obtained. 
X-Axis Deflection Factors — Variable from ~20 mV/div to 
=2 V/div. Dc to at least 500 kHz. 


Input Impedance — =1 Mi) paralleled by 24 pF. 


DISPLAY 
CRT — 8 x 10 div (0.6 cm/div) display. GH (P31) Phosphor. 
12 kV accelerating potential. 
Graticule — Internal (nonparallax) nonilluminated. Vertical and 
horizontal centerlines marked in 5 minor div/major 0.6 cm. 
Z-Axis Input — +5 V signal causes noticeable modulation at 
normal intensity. Useful bandwidth dc to 600 kHz. 


ENVIRONMENTAL CHARACTERISTICS 
Ambient Temperature — Operating: — 15°C to +55°C. Non- 
operating: —40°C to +75°C. 
Altitude — Operating: to 4600 m (15,000 ft) maximum, de- 
crease maximum temperature by 1°C/1000 ft from 5000 ft to 
15,000 ft. Nonoperating: to 15 000 m (50,000 ft) maximum. 


Vibration — Operating and Nonoperating: 15 minutes along 
each of the three major axes, 0.06 cm (0.025 in) p-p dispiace- 
ment (4 g's at 55 Hz) 10Hz to 55Hz to 10Hz in 1-minute cycles. 
Humidity — 5 cycles (120 hours) referenced to MIL-E-16400 F. 
Shock — Operating and Nonoperating: 30 g's, '/2 sine, 11 ms 
duration each direction along each major axis. Total of 
12 shocks. 

OTHER CHARACTERISTICS 
Amplitude Calibrator — 0.5 V (+ 1%) =1 kHz from 20°C to 
30°C. 
Power Source — External ac source, 90 V to 132 V or 180 V 
to 264 V with a line frequency of 48 Hz to 440 Hz. Maximum 
power dissipation 24 W at 115 V. External dc source: +11 V to 
+14 V or +22 V to +28 V with a maximum current drain of 
2Aat +12 Vor1.0A at +24V. 


PHYSICAL CHARACTERISTICS 











Dimensions 
Width (with handle) 

Height 

Depth (handle not extended) 
Depth (handle extended) 


Net (without accessories) 
Shipping 


INCLUDED ACCESSORIES 
Two P6149 10X probes (010-6149-03); carrying case and 
pouch (016-0485-00); external dc cable assembly 
(012-0406-00); strap assembly (346-0131-01); two 1-A fuses 
(159-0064-00); two 0.4-A fuses (159-0139-00); two 2-A fuses 
(159-0107-00); three 0.2-A fuses (159-0080-00); service man- 
ual; operator's manual. 


Order 335 Portable Oscilloscope ........ $3,135 
The SONY®/TEKTRONIX® 335 is manufactured and marketed 
in Japan by Sony/Tektronix Corporation, Tokyo, Japan. Out- 
side of Japan, the 335 is available from Tektronix, Inc., its mar- 
keting subsidiaries and distributors. 


OPTIONAL ACCESSORIES 
Viewing Hood — Order 016-0297-00 .......ccccsccscceeeeeeeees $1.40 
CRT Filter — Light blue. Order 378-2016-01 ............... $1.80 
CRT Filter — Light amber. Order 378-0843-01 ............. $1.80 
CRT Mesh Filter — With frame and holder. 
OPA STO-GOCS-O eviacsnineicatensssstncensssscstisisstiiancensussisissaniio $21 


RECOMMENDED CAMERA 
C-30BP — General Purpose Camera ..ss.ecseeeeeeee $1,375 
Camera Adaptor — Mounts C-30B to 335. 
CI CIP bhi $170 


For further information see camera section. 


To order, call your local Tektronix Field Office, or call Tek’s 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
In Oregon call collect: (503) 627-9000, Ext 99. 
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305 


5 MHz at 5 mV/div Full X-Y 


Dual Trace/DMM Weighs ~ 10.6 Ib 


internal Battery Pack 
ets Se RS ES re Pe BA Ee) 


The 305 Oscilloscope/DMM is the ideal oscillo- 
scope for those who demand portability and 
multifunction versatility in their test instrumen- 
tation. 


The SONY ®/TEKTRONIX® 305 combines a 5 MHz 
oscilloscope with an integral autoranging DMM 
and a built-in rechargeable battery pack. Take the 
305 instead of multiple instruments when you 
climb the ladder to maintain your in-plant industri- 
al controls. Or leave the extension cord at your 
bench when you go on location to service medi- 
cal instrumentation. 


The 305 features a dual-trace 5 MHz oscilloscope 
with a large 8x 10 div (0.6 cm/div) CRT display 
and an autoranging DMM with dc and ac volts, 
and resistance measurement functions—all in a 
10.6 Ib (4.8kg), 4.4x 9.3 x 14.6inch (11.2 x 23.6 
x 37.1cm) package. The front panel TTL marker 
presets the trigger generator for optimum level 
control on TTL signals. 


CHARACTERISTICS 
VERTICAL DEFLECTION 

Bandwidth — Dc to at least 5 MHz. For ac coupling, the lower 
3 dB point is ~10 Hz. 
Deflection Factor — 5 mvV/div to 10 V/div (1-2-5 sequence) 
accurate +3% from 0°C to +40°C, +4% through remainder 
of operating range. Uncalibrated, continuously variable be- 
tween steps and to at least 25 V/div. 
Display Modes — CH 1, CH 2, Chopped, Alternate, Added, 
Invert CH 2 and X-Y. Bandwidth in Add mode is dc to at least 
4.5 MHz. 
Input R & C — 1 Mi) + 2%, paralleled by ~47 pF. 
Maximum Input Voltage — Ac or dc coupled, 250 V (dc + 
peak ac), or 250 V p-p at <1 kHz. 


HORIZONTAL DEFLECTION 
Time Base — 500 ms/div to 1 us/div (1-2-5 sequence). 
X10 magnifier extends sweep rate to 0.1 us/div. 


Variable Time Control — Uncalibrated, continuously variable 
between steps and to at least 1.25 s/div. 
Time Base Accuracy*' 


0°C to +40°C —15°C to +55°C 


*' Center 8 divisions (excludes first 10 divisions and all sweep 
past 90 divisions in X10 magnifier). 


TRIGGER 
Modes — Normal and Auto (p-p). 
TTL Triggering — TTL position of trigger level control presets 
for optimum triggering from TTL levels, in 50 mV, 0.1 V and 
0.2 V/div or external trigger signals. 
Trigger Sources — Internal CH 1, internal CH 2, external. TTL 
Threshold voltage, internal (with 10X probe) 1.4 V within 
+0.3 V, External (with 10X probe) 1.4 V within +0.2 V. 


Trigger Sensitivity in Normal Mode 


To 0.5 MHz 


Requirements increase below 60 Hz 
P-P Auto Operation Sensitivity 


500 Hz to 0.5 MHz /|0.5 MHz to 5 MHz 


Unmagnified 











At 5 MHz 
0.75 div 


Coupling 










Dc Internal 








Coupling 


Dc, Ac Internal 


Dec, Ac External 





External Trigger — Maximum Input Voltage: 250 V (dc + 
peak ac) at 1 kHz or less (same as vertical). Input R and C: 
=1 M2 paralleled by = 47 pF. 

X-Y OPERATION 
Input — X-axis input is via the CH 1 connector; Y-axis input is 
via the CH 2 connector. 
X-Y Characteristics — Same as stated for vertical deflection, 
except deflection factor accuracy is +4% from 0°C to +40°C 
over the center 8 div. 
X-Axis Bandwidth — Dc to 150 kHz. 

DISPLAY 

CRT — 8 x 10 div (0.632 cm/div) display. GH (P31) Phosphor 
is standard. 2 kV accelerating potential. 


Graticule — Internal, nonilluminated. 


DMM 
DC VOLTAGE 
Ranges — 2 V, 20 V, 200 V, 1000 V (autoranging). 
Accuracy — Within 0.1% of reading, +2 counts. 
Common-Mode Rejection — > 100 dB at dc, 80 dB at 60 Hz 
with 1 k& imbalance. 


BATTERY POWERED 5 MHz 


DUAL TRACE OSCILLOSCOPE/DMM 


Normal-Mode Rejection — >30dB at 60Hz increasing 
20 dB per decade to 2 kHz. 

Response — <1 s plus range step time (<1 s/step). 

Input R — 10 MQ) + 2%. 

Maximum Input Voltage — + 1000 V (dc + peak ac) between 
HI and LO inputs or between HI and chassis. + 500 (dc + peak 
ac) between LO and chassis (LO Floating Voltage). 


AC VOLTAGE 
Ranges — 2 V, 20 V, 200 V, 700 V, (autoranging). 
Accuracy — Within 0.5% of reading, +10 counts, 40 Hz to 
500 Hz. 
Response Time — <5 s plus range step time (<1 s/step). 
input Impedance — 10 Mi) paralied by =70 pF. 
Maximum Input Voltage — 700 V RMS if sinusoidal. 
+1000 V (dc + peak ac) between HI and LO inputs or be- 
tween HI and chassis. + 500 V (dc component) between HI and 
LO inputs. 
+500 (dc + peak ac) between LO and chassis (LO Floating 
Voltage). 


RESISTANCE 
Ranges — 2 ki), 20 kf, 200 kf, 2000 kn. 
Accuracy — Within 0.6% of reading +3 counts. 
Response Time — <5s plus range step time (<1 s/step). 
Maximum Input Voltage — +100 V (dc + peak ac) between 
HI and LO inputs. 500 V (dc + peak ac) between LO and chas- 
sis (LO Floating Voltage). 


ENVIRONMENTAL CHARACTERISTICS 
Ambient Temperature — Operating: — 15°C to +55°C (Os- 
cilloscope), 0°C to +55°C (DMM). Nonoperating: —25°C to 
+75°C. 
Altitude — Operating: To 9000 m (30,000 ft) maximum, de- 
crease maximum temperature by 1°C/1000 ft from 5,000 ft to 
30,000 ft. Nonoperating: To 15 000 m (50,000 ft) maximum. 
Vibration — 15 minutes along each of the 3 major axes, 
0.025 in (0.06 cm) p-p displacement (4 g's at 55 Hz) 10 Hz to 
55 Hz to 10 Hz in 1 minute cycles. 
Humidity — Nonoperating: 5 cycles (120 hours) of MIL-E- 
16400G. Omit freezing and vibration and allow a post-test dry- 
ing period at + 25°C, +5°C and 20% to 80% relative humidity. 
Shock — Operating and Nonoperating: 30 g's, '/2 sine, 11 ms 
duration. Total of 12 shocks. 

OTHER CHARACTERISTICS 

Amplitude Calibrator — 0.3 V accurate +1% from 20°C to 
30°C +2% from —15°C to +55°C. 
Power Sources — External ac source, 90 V to 132 V or 180 V 
to 250 V with a line frequency of 48 Hz to 440 Hz. Maximum 
power dissipation of 17 W. External dc source +9 V to +32 V. 
Charge Time — At least 16 hours for full charge. 
Operating Time — Internal NiCd batteries provide = 1.6 hours 
of scope and DMM operation, 10 hours of DMM alone opera- 
tion, or two hours of scope alone operation at maximum trace 
intensity and 20°C to 25°C operating temperature. 


PHYSICAL CHARACTERISTICS 







Dimensions 
Width (with handle) 9.3 
Height 4.4 


Depth (handle not extended) 
Depth (handied extended) 


Weights = 











Net (without accessories) 
Shipping 





INCLUDED ACCESSORIES 


Two P6149 10X probes (010-6149-03); carrying case 
(016-0401-00); carrying case cover (200-2260-00); carrying 
strap assembly (346-0131-01); DMM probe package 
(012-0732-00); clear CRT filter (331-0394-01); biue CRT filter 
(378-2016-01); external dc cable assembly (012-0406-00); ser- 
vice manual; operator's manual. 


Order 305 DMM/Oscilloscope ............ $2,405 
The SONY®/TEKTRONIX® 305 DMM/Oscilloscope is manufac- 
tured and marketed in Japan by Sony/Tektronix Corporation, 
Tokyo, Japan, Outside of Japan the 305 is available from Tek- 
tronix, Inc., its marketing subsidiaries and distributors. 


OPTIONAL ACCESSORIES 


Viewing Hood — Order 016-0297-00 .........ccccssseeerseseeee $1.40 
Adaptor Connector — BNC to binding post. 
QRIBT THB OOS OG sisssissisiciscncsssacresncsisscentaceasanticamaaers $4.75 


RECOMMENDED CAMERA 
C-30BP — General purpose camera. 


ONSOF CBOE scccaicisreciicapinsacasacctsactamsanesenieeeuidaasebiguesniee $1,375 
Camera Adaptor Mounts — C-30B to 305. 
OGRE CUBS AT ON sscicisccicniscccccesccesceneannceantcesatesecsicies $170 


For further information see camera section. 


To order, call your local Tektronix Field Office, or call Tek’s 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
In Oregon call collect: (503) 627-9000, Ext 99. 
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TEK dscittoscore 


200 SERIES 
MINISCOPES 








221 


5 MHz, 5 mV/div to 100 V/div 


0.1 us/div Sweep Rate with 
X10 Sweep Magnifier 


internal Battery Pack 
Integral 1 MQ Probe 
Weighs ~1.6 kg (3.5 Ib) 


The 221 Miniscope weighs just 3.5 pounds and 
measures only 3 x 5.2 x 9 inches. It easily fits into 
a tool box or brief case, yet has the capability 
needed for on-site service of much of today's 
complex equipment. This versatile miniscope has 
a 5MHz bandwidth, 5mV/div sensitivity, and 
0.1 uws/div sweep rate (using X10 magnifier) pack- 
aged in an impact-resistant case. 


Internal rechargeable batteries allow at least two 
hours operation away from external power 
sources. And the 221 will operate and charge 
from practically all the world’s principal line volt- 
ages: 90 V to 250 V, 48 Hz to 62 Hz ac, or 80 V to 
250 V dc (all without making any change to the 
instrument). 


The 1MQ low-capacitance probe minimizes cir- 
cuit loading. And because it’s attached, it's al- 
ways there when you need it. Vertical deflection 
factors extend from 5 mV/div, allowing on-screen 
measurement of signals up to 600 V dc + peak 
ac. The 1us/div to 200 ms/div time base is en- 
hanced by a X10 magnifier that extends the 
fastest range to 0.1 us/div. A variable control will 
slow the sweep to about 0.5 s/div. 


A single rotary control on the 221 is used for all 
trigger level and slope functions. Controls are 
side mounted and recessed for protection, yet 
are easily accessible. 


In applications where it is necessary to “float” the 
oscilloscope to make your measurements, 
200 Series miniscopes can be elevated to 700 V 
(dc + peak ac) above ground when operated 
from batteries. Although insulated, caution should 
be observed when connecting the probe to test 
points. 
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The 221 is used in a wide assortment of service 
applications. For example, in data transmission 
systems, the 221 is preferred for maintenance 
and testing of modems because of its ability to 
see higher frequency noise. It can even help in 
building roads by spot checking motors in a road 
grader's closed loop servo system that controls 
blade angle, depth of cut and machine direction. 


CHARACTERISTICS 
VERTICAL DEFLECTION 

Bandwidth — Dc to 5 MHz (—3 dB point) at all calibrated de- 
flection factors. Lower —3 dB point ac coupled is ~2 Hz. 
Deflection Factor — 5 mV/div to 100 V/div, accurate +3% 
from 0°C to +40°C and +5% from —15°C to 0°C and 
+40°C to +55°C. Uncalibrated, continuously variable be- 
tween steps to at least 300 V/div. 
Input R and C — ~1 M®& paralleled by ~29 pF via attached 
signal acquisition probe. 
Maximum Input Voltage — 600 V (dc + peak ac), 600 V p-p 
ac, 5 MHz or less. 


HORIZONTAL DEFLECTION 
Time Base — 1 us/div to 200 ms/div, accurate + 3%. 


Magnifier — increases all sweep speeds X10 with a maximum 
sweep speed of 0.1 us/div. 


Variable Time Control — Extends minimum sweep rate to 
~0.5 s/div. Continuously variable between calibrated settings. 
TRIGGER 


Modes — Automatic or manual. Level and slope selected with 
a single control. Automatic operation minimizes trigger adjust- 
ment and provides a bright baseline with no input. 


Trigger Sensitivity 





At 5 MHz 


To 1 MHz 







Internal 


External 


X-Y OPERATION 
Input — X-axis input is via the external trigger or the external 
horizontal input. 


X-Axis Deflection Factor — 1 V/div + 10%, dc to 500 kHz. 
Sensitivity is increased by a factor of 10 (0.1 V/div) using hori- 
zontal magnifier. 

Maximum External Horizontal Input Voltage — 200 (dc + 
peak ac), 200 V (p-p ac) to 500 kHz, decreasing to 20 V p-p ac 
at 5 MHz. 


Input Impedance — ~0.5 M0 paralleled by ~30 pF. 
DISPLAY 


CRT — 6 x 10 div (0.52 cm/div) display. GH (P31) Phosphor 
normally supplied. 1 kV accelerating potential. 


Graticule — Internal, black line, nonilluminated. 


ENVIRONMENTAL CHARACTERISTICS 
Ambient Temperature — Operating (Battery Only): — 15°C to 
+55°C. Charging or Operating from Ac Line: 0°C to +40°C. 
Nonoperating: —40°C to +60°C. 
Altitude — Operating: 7600 m (25,000 ft), decrease maximum 
temperature by 1°C/1000 ft above 15,000 ft. Nonoperating: 
15 000 m (50,000 ft). 


Vibration — Operating and Nonoperating: 15 minutes along 
each of the 3 major axes, 0.06 cm (0.025 in) p-p displacement 
(49's at 55 Hz) 10 Hz to 55 Hz to 10 Hz in 1 minute cycles. 
Held for 3 minutes at 55 Hz. 


Humidity — 5 days at +50°C, 95% humidity. 

Shock — Operating and Nonoperating: 100 g's, '/2 sine, 2 ms 
duration each direction along each major axis. Total of 
12 shocks. 


OTHER CHARACTERISTICS 

Power Sources — Internal NiCd batteries provide at least 
2 hours operation at maximum trace intensity for a charging 
and operating temperature between + 20°C and +30°C. Inter- 
nal charger charges the batteries when connected to an ac line 
with instrument turned on or off. Dc operation is automatically 
interrupted when battery voltage drops to =10 V to protect 
batteries against deep discharge. Full recharge requires 
= 16 hours. Extended time charges will not damage the batter- 
ies. An expanded scale battery meter indicates full, low, and 
recharge. External power source, 90 V to 250 V ac (48 Hz to 
62 Hz) or 80 V to 250 V dc, 5 W or less. 


Insulation Voltage — 500 V RMS or 700 V (dc + peak ac) 
when operated from internal batteries, with the line cord stored 
and the plug protected. When operated from an external line, 
line voltage plus floating voltage not to exceed 250 V RMS; or 
1.4 x line + (dc + peak ac) not to exceed 350 V. 


PHYSICAL CHARACTERISTICS 
Dimensions 


Weights ~ 


Net (w/o accesssories) 
Shipping 





INCLUDED ACCESSORIES 
Viewing hood (016-0199-01); carrying case (016-0512-00); 
neck strap (346-0104-00); two spare fuses (159-0080-00); ser- 
vice manual; operator's manual. 


Order 221 Oscilloscope, 
(Includes Batteries and Probe) ............ $1,910 


OPTIONAL ACCESSORIES 
Alligator Clip Kit — A pair of alligator clips that allow connect- 
ing the probe and ground lead to large (up to inch) 
conductors. Includes: red clip (015-0229-00); yellow clip 
(015-0230-00); 6-32 to probe adaptor (103-0051-01). 


Order O15-G2S700 sessssssssssssevssesssessseceveisscerscviscesenyeeyenssvess $20 
Probe-Tip — To BNC Panel Connector Adaptor. 

CGE OS ODG6= OS srccsccssiascssccssnencscsnasnsvsessansncensicsniacieens $8.00 
Probe-Tip — To BNC Cable Adaptor. 

ST Pee TIEN ‘citensinicesnciissiieenaeiieiiiclnaieca $11 


Power Cable Adaptor Assembly — A short length of two-wire 
power cord. One end has a female NEC socket fitting the 
200 Series power cords; the other end is left open so that the 
wires can be attached to a non-NEC male power plug. Plugs 
not supplied. Order 161-0077-01 ........sscsecssssessesseeseseeees $7.00 


To order, call your local Tektronix Field Office, or call Tek’s 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
In Oregon call collect: (503) 627-9000, Ext 99. 








200 SERIES 
MINISCOPES 
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213 


a ee eee a 
1 MHz at 20 mV/div 


0.4 us/div Sweep Rate with X10 Sweep 
Magnifier 


DMM and Miniscope in One Unit 

Rugged Construction 

internal Battery 

Compact, Weighs ~1.7 kg (3.7 Ib) 

True RMS Voltage & Current Measurements 


The 213 combines « precision 3/2 digit digital 
multimeter and a 1 MHz oscilloscope in one 
instrument. It is a compact (3 x 5.2 x 8.9 inches) 
and light weight (only 3.7 pounds) package that 
will fit easily into your briefcase or tool kit. 


In operation, the light weight 213 can be hand 
held, rested on the equipment being tested or 
carried conveniently on a neck-strap. Operating 
controls are designed for speedy measurements 
and easy understanding. 


Rugged construction enables the 213 to with- 
stand hostile industrial or transportation 
environments. 


The 213, combining both oscilloscope and DMM 
functions, fits many on-site service applications. 
As an example, the 213 is used extensively for 
preventive maintenance on industrial control 
systems. 


CHARACTERISTICS 

VERTICAL DEFLECTION (VOLTAGE) 
Bandwidth — Dc to 1 MHz (—3 dB point) for 20 mV/div to 
100 V/div deflection factors. Dc to 400 kHz (—3 dB point) for 
5 mV/div and 10 mV/div. Lower —3 dB point for ac coupling is 
=1 Hz. 
Deflection Factor — 5 mV/div to 100 V/div (1-2-5 sequence). 
Accuracy: + 3%. Uncalibrated: Continuously variable between 
steps to at least 250 V/div. 
Input R and C — 10 Mi? paralleled by 150 pF for 5 mV/div 
through 1 V/div and 100 pF for 2 V/div through 100 V/div. 
Maximum Input Voltage 


Input Condition 


Dc coupled, 5 mV/div 
to 1 V/div 


Ac coupled, 5 mV/div 
to 1 V/div 


Ac, Dc coupled, 
2 V/div to 100 V/div 


Maximum Input Voltage 


500 V (dc + peak ac) 
at 1 MHz or less 


800 V (dc + peak ac) 
500 V peak ac component 


800 V (dc + peak ac) 
at 1 MHz or less 





VERTICAL DEFLECTION 
(CURRENT) 
Bandwidth — Dc to at least 
400 kHz (—3 dB point) for 
20 uA/div through 100 mA/div de- 
flection factors. Dc to at least 
200 kHz (—3 dB point) for 

5 wA/div and 10 pA/div. 

Deflection Factor — 5 »A/div to 
100 mA/div (1-2-5 sequence). Ac- 
curacy: + 3%. Uncalibrated: Con- 
tinuously variable between steps 
to at least 250 mA/div. 

Maximum Input Current — 
2ARMS or 3A peak for any 
range (fuse and diode protection). 


HORIZONTAL DEFLECTION 

Time Base — 2 us/div to 500 ms/div (1-2-5 se- 
quence). Accuracy: + 5%. 

Variable Magnifier — Increases all sweep speeds to at least 
X5 with a maximum sweep speed of 0.4 us/div. 


TRIGGER 
Modes — Normal (sweep runs when triggered). Automatic 
(sweep free-runs in absence of trigger signal or for frequencies 
below 7 Hz). 
Trigger Sensitivity and Coupling — Ac Internal: (Auto and 
Normal 1 MHz) 0.5 div. Dc External: 1 MHz, 1 V. 


DISPLAY 
CRT — 6 x 10 div (0.52 cm/div) display. GY (P43) Phosphor 
Graticule — Internal, biack line, nonilluminated. 


ENVIRONMENTAL CHARACTERISTICS 
Ambient Temperature — Operating (Battery Only): — 15°C to 
+55°C. Charging or Operating from Ac Line: 0°C to +40°C 
Nonoperating: —40°C to + 60°C. 
Altitude — Operating: To 7500 m (25,000 ft), decrease maxi- 
mum temperature by 1°C/1,000 ft above 15,000 ft. Nonoperat- 
ing: 12 500 m (40,000 ft). 
Vibration — Operating and Nonoperating: 15 minutes along 
each of the 3 major axes, 0.06 cm (0.025 in) p-p displacement 
(49's at 55 Hz) 10 Hz to 55 Hz to 10 Hz in 1 minute cycles. 
Held for 3 minutes at 55 Hz. 
Humidity — + 40°C or less, 80% or less relative humidity. 
Shock — Operating and Nonoperating: 150 g's, '/2 sine, 2 ms 
duration in each direction along each major axis. Total of 


12 shocks. 
OTHER CHARACTERISTICS 

Power Sources — Internal NiCd batteries provide three to five 
hours operation at maximum trace intensity for a charging and 
operating temperature between +20°C and +30°C. Internal 
charger charges batteries when connected to an ac line with 
instrument turned on or off. Dc operation is automatically inter- 
rupted when battery voltage drops below 2 V to protect batter- 
ies against deep discharge. Full recharge requires ~16 hours. 
External power source, 90 V to 136 V ac (48 Hz to 62 Hz). 
Option 01 allows operation from an external 180 V to 250 V ac 
(48 Hz to 62 Hz) or dc supply. Power consumption, 8 W or less. 
insulation Voltage — 500 V RMS or 700 V (dc + peak ac) 
when operated from internal batteries with line cord and plug 
stored. When operated from ac, line voltage pilus floating volt- 
age not to exceed 250 V RMS or 1.4X line + (dc + peak ac) 
not to exceed 350 V. 


PHYSICAL CHARACTERISTICS 





Dimensions in 
Width 5.2 
Height 3.0 
Depth 8.9 
Weights = Ib 
Net (without accessories) 3.7 
Shipping 8.6 


DMM 
Provides true RMS readings of voltage and current. 


DC AND AC VOLTAGE 
Range — 0.1 V to 1000 V full scale in five ranges. 
Resolution — 100 xV at 0.1 V full scale. 
Accuracy in Dc Mode — For +25°C +5°C. 
Range*' 






+0.1% of reading +3 counts. Temp coef is 
(+0.015% of reading + 0.04% of full scale) per °C 


+ 0.1% of reading +1 count. Temp coef is 
(+ 0.01% of reading +0.01% of full scale) per °C 











+0.15% of reading + 1 count. Temp coef is 
(+0.015% of reading +0.01% of full scale) per °C 





+0.2% of reading +1 count. Temp coef is 
(+ 0.02% of reading + 0.01% of full scale) per °C 





*! Full scale 
Accuracy in RMS Mode — For 25°C +5°. Temperature coef- 
ficient (+ 0.05% of reading +0.1% of full scale) per °C. 





1 MHz 
OSCILLOSCOPE/DMM 





Within % of reading shown +5 counts*' 


| De | 40 Hz to 4 kHz |4 kHz to 40 kHz 


1V,10V, & 





*t Accuracy limit increases linearly for crest factor >2 up to 
twice indicated limit for crest factor of five. 

input Resistance — 10 Mi). 

input Capacitance — 150 pF on 0.1 V to 10 V ranges, 100 pF 

on 100 V and 1000 V ranges. 

Settling Time — Dc: 1.5s to 0.1% of reading. RMS: 2s to 1% 

of reading. 

Maximum Input Voltage 


De Coupled 


500 Vv"! 









Ac Coupled 





0.1Vto10V 
100 V to 1000 V 
*' De + peak ac 





DC AND AC CURRENT 
Range — 0.1 mA to 1000 mA full scale in five ranges. 
Resolution — 100 nA at 0.1 mA full scale. 
Accuracy in Dc Mode — For + 25°C +5°C. 
Temperature Coef — (+0.02% of reading +0.04% of full 
scale) per °C. 0.1 mA +0.5% +3 counts. 1 mA to 1000 mA 
+ 0.25% +3 counts. 
Accuracy in Ac Mode 






Within % of reading shown +5 counts*' 


| De | 40 Hz to 4 kHz | 4 kHz to40 kHz 


*! Accuracy limit increases linearly for crest factor >2 up to 
twice the indicated limit for crest factor of five. 

Settling Time — 1.5 s to 0.1% of reading. 

Maximum Input Current — 2 A RMS or 3 A peak on any scale 

(fuse and diode protection). 


RESISTANCE 
Ranges — 1 k{? to 10 Mf full scale in five ranges. 
Resolution — 1 {2 on 1 k{) scale. 
Accuracy — For 25°C +5°C. 














Range % of Reading 
1 kQ 0.5% +3 counts 
10 k2 to 1 MQ 0.5% +1 count 
10 MQ 1% +1 count 

Settling Time — Two seconds +2 counts. 


READOUT 
Number of Digits — 3'/2 digits plus decimal point and sign. 
Display Size — 1 cm high by 4 cm wide (five characters). 
Over-Range Capability — At least 200% of full scale. 
Over-Range Indication — Displays scrambled characters. 


INCLUDED ACCESSORIES 
Viewing hood (016-0199-01); carrying case (016-0512-00); two 
alligator clip to banana jack test leads (red 012-0015-00, biack 
012-0014-00); neck strap (346-0104-00); two power line fuses 
(159-0080-00); identification tag (334-2614-00); identification 
tag (000-7983-00); Option 01 power line plug adaptor 
(161-0077-01); service manual; operator's manual. 


ORDERING INFORMATION 
213 Miniscope/DMM 


(Includes Batteries and Probe) ............ $2,510 
Option 01 — 180 to 250 V ac (48 to 62 Hz) or dc 
(INClUdES DatteErieS ANG POD) .......cccccccseseccccrecersenesrenesseneees NC 


OPTIONAL ACCESSORIES 
Alligator Clip Kit — A pair of alligator clips that allow connect- 
ing the probe and ground lead to large (up to ¥% in) conductor. 
Includes: red clip (015-0229-00); yellow clip (015-0230-00); 
6-32 to probe adaptor (103-0051-01). 


Order OTS ODS 1-0 ssicccsssssarcssssssccsciscsccsctssvavciorsscesccatescseves $20 
Probe-Tip — To BNC Panel Connector Adaptor. 
og): cee eee ener keener $8.00 
Probe Tip — To BNC Cable Adaptor. 

Great 163-QGRC-OG cccenssstesetensatasncssnicrncimenuncrunsemnmngaas $11 


Power Cable Adaptor Assembly — A short length of two-wire 
power cord. One end has a female NEC socket fitting the 
200 Series power cords; the other end is left open so that the 
wires can be attached to a non-NEC male power plug. Plugs 
not supplied. 

ce CS | ce $7.00 


To order, call your local Tektronix Field Office, or call Tek's 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
In Oregon call collect: (503) 627-9000, Ext 99. 
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500 kHz 
DUAL TRACE OSCILLOSCOPE 


TE 





212 


500 kHz, 1 mV/div to 50 V/div 





internal Battery 
Integral 1 MQ Probe 
Weighs ~1.6 kg (3.5 Ib) 


The 212 features these signal acquisition capabili- 
ties: bandwidth to 500 kHz with deflection factors 
from 1 mV/div to 50 V/div. It is light weight (only 
3.5 pounds) and compact (3 x 5.25 x 9.5 inches). 


Built of impact-resistant plastic and fully self- 
contained, this miniature portable is perfect for 
applications in severe environments. And it per- 
mits “floating” measurements since it is double 
insulated and can be elevated to 700 V (dc + 
peak ac) above ground when operated from 
batteries. Although insulated, normal caution 
should be observed when connecting the oscillo- 
scope probe to the test point. 


The 212 features integral probes that are color 
matched with the vertical deflection controls to 
minimize measurement error. The probes have 
their own storage space and are part of the 
insttument—you can't forget and leave them 
behind. Clip-on 10X attenuators are available for 
higher voltage applications. 


Trigger level and slope functions are simplified to 
one rotary control on the side of the unit. A 
convenient neckstrap is an included accessory, 
freeing both hands to perform other tasks. 


CHARACTERISTICS 
VERTICAL DEFLECTION 

Bandwidth — Dc to at least 500 kHz from 10 mV/div to 
50 V/div, reducing to at least 100 kHz at 1 mV/div. Lower 
—3 dB point ac coupled is <2 Hz. 
Deflection Factors — 1 mV/div to 50 V/div (1-2-5 sequence). 
Accuracy: + 5%. Uncalibrated: Continuously variable between 
steps to at least 125 V/div. 
Display Modes — CH 1 only, CH 2 only, or CH 1 and CH 2 
Chopped (chop rate ~50 kHz) from 500 ms/div to 2 ms/div of 
time base, alternate from 1 ms/div to 5 us/div of time base. 
input R and C — =1 M?? paralleled by ~ 160 pF from 1 mV/div 
to 50 mV/div; and 140 pF from 100 mV/div to 50 V/div. 
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Maximum Input Voltage*' 


1 mV/div to 50 mV/div 600 V (dc + peak ac) 


ac not over 2 kHz. 


600 V (dc + peak ac) 
600 V p-p ac 5 MHz or less 


0.1 V/div to 50 V/div 





*' 1X probe only 

HORIZONTAL DEFLECTION 
Time Base — 5 us/div to 500 ms/div, accurate + 5%. 
Variable Magnifier — Increases each sweep rate X5 with a 
maximum sweep speed of 1 us/div. 
External Horizontal Input — (CH 1) 1 mV/div to 50 V/div 
+ 10%; dc to 100 kHz: X-Y phasing to 5 KHz <3°. Input char- 
acteristics same as CH 1. 


Maximum External Horizontal Input Voltage and Impedance 
— Same as for vertical inputs. 


TRIGGER 
Modes — Automatic or normal. Level and slope selected with 
a single control. Automatic operation minimizes trigger adjust- 
ment and provides a bright baseline with no input. 


Trigger Sensitivity and Coupling 


Internal (w/composite trigger source) 


Internal (w/CH 2 trigger source) 


External 





Maximum External Trigger Input Voltage — 8 V (dc + peak 
ac), 16 V (p-p ac) at 1 MHz or less. 


input Impedance — R and C, 1 Mi? paralleled by ~30 pF. 
DISPLAY 

CRT — 6 x 10 div (0.52 cm/div) display. GH (P31) Phosphor is 

standard. 


Graticule — Internal, black line, nonilluminated. 


ENVIRONMENTAL CAPABILITIES 
Ambient Temperature — Operating (Battery Only): — 15°C to 
+55°C. Charging or Operating from Ac Line: 0°C to +40°C. 
Nonoperating: — 40°C to +60°C. 
Altitude — Operating: 7500 m (25,000 ft), decrease maximum 
temperature by 1°C/1000 ft above 15,000 ft. Nonoperating: 
15 000 m (50,000 ft). 


Vibration — Operating and Nonoperating: 15 minutes along 
each of the three major axes. 0.06 cm (0.025 in) p-p displace- 
ment (4 g's at 55 Hz) 10 Hz to 55 Hz to 10 Hz in 1 minute cy- 
cles. Held for 3 minutes at 55 Hz. 

Humidity — Five cycles (120 hours). 95% Relative Humidity, 
referenced to MIL-E-16400F. 

Shock — Operating and Nonoperating: 150 q's, '/2 sine, 2 ms 
duration in each direction along each major axis. Total of 
12 shocks. 


200 SERIES 
MINISCOPES 


OTHER CHARACTERISTICS 

Power Sources — Internal NiCd batteries provide =~ three to 
five hours operation for a charging and operating temperature 
between +20°C and +30°C. Internal charger charges the 
batteries when connected to an ac line with instrument turned 
off. Battery operation is automatically interrupted when battery 
voltage drops to = 10 V to protect batteries against deep dis- 
charge. Full recharge requires =16 hours. Extended charge 
times will not damage the batteries. 


A pilot light battery-charge indicator light will extinguish when 
oscilloscope has about ten minutes of operating time remaining 
in the batteries. 


External Ac Source — 110 V to 126 V, 58 Hz to 62 Hz, 3 W. 
Can be operated at 104 V to 110 V with resulting slow dis- 
charge of internal batteries. 

Insulation Voltage — 500 V RMS or 700 V (dc + peak ac) 
when operated from internal batteries, with the line cord and 
plug stored. When operated from ac, line voltage plus floating 
voltage not to exceed 250 V RMS; or 1.4X line + (dc + peak 
ac) not to exceed 350 V. 


PHYSICAL CHARACTERISTICS 





Dimensions in 
Width 5.3 
Height 3.0 
Depth 9.5 
Weights ~ Ib 
Net (without accessories) 3.5 
Shipping 7.0 


INCLUDED ACCESSORIES 
Viewing hood (016-0199-01); carrying case (016-0512-00); two 
4-A fuses (159-0121-00); identification tags (000-7983-00); 
identification tag (334-2614-00); carrying strap (346-0104-00); 
service ; operator's manual. 





ORDERING INFORMATION 
212 Dual-Trace Oscilloscope 
(Includes Batteries and Probes ............ $1,775 


POWER OPTIONS 
Option 01 — For 220 V to 250 V (48 Hz to 52 Hz). Includes 


ESTO IAG  sissvscsncccsncssecsncincdsncdseccctesnesuccncistaseneecascauieomessensacesey NC 
Option 02 — For 90 V to 110 V (48 Hz to 52 Hz). Includes 
ER ROTNOS  ssssisicicccicciciccctaccictaiiciacnateccccccenczianeuctataciacevaéeseaciedis NC 


OPTIONAL ACCESSORIES 
10X Attenuator Package — A slip-on tip to provide lower cir- 
cuit loading (4.4 M2, ~20 pF) and higher maximum input volt- 
age 1000 V (dc + peak ac) includes: 10X attenuator 
(010-0378-01); pincher tip (013-0071-00); flex tip 
(206-0060-00); banana tip (134-0013-00); IC adaptor 
(206-0203-00). Order 010-0378-01 .........ccccccssseseeesesseennees $47 


Alligator Clip Kit — A pair of alligator clips that allow 
connecting the probe (or optional 10X attenuator) and ground 
lead to large ¥ in) conductors. Includes: red clip (015-0229- 
00); yellow clip (015-0230-00); 6-32 to probe adaptor 
103-005 1-01). 


IE SET FO ccna ie itiehiniciili a $20 
Probe-Tip — To BNC Panel Connector Adaptor. 

Sra | OTS COGS | essesceitcccesnsnsaciscencsicsctncssimsantanannnaicien $8.00 
Probe-Tip — To BNC Cable Adaptor. 

CRE TOS OD | sccissicicistsccscincestcnaaedicsinccteneescceninnimans $11 


Power Cable Adaptor Assembly — A short length of two-wire 
power cord. One end has a female NEC socket fitting the 
200 Series power cords; the other end is left open so that the 
wires can be attached to a non-NEC male power plug. Plugs 
not supplied. Order 161-0077-01 .......ccsscecssesssesseeeessenees $7.00 


To order, call your local Tektronix Field Office, or call Tek’s 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
In Oregon call collect: (503) 627-9000, Ext 99. 
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T922R 


Dc to 15 MHz at 2 mV/div 





Switchable Front and Rear Signal Inputs 


Only 13.3 x 48.2 x 43.2 cm, 9.1 kg 
(5.25 x 19 x 17 in, 20 Ib) 


Single Sweep Operation 
Bright (12 kV) Display 


The T922R is a rackmount multipurpose 15 MHz 
oscilloscope. It features: 15 MHz bandwidth at 
2mvV/div vertical sensitivity, 20 ns/div maximum 
sweep rate with the X10 magnification control, 
switchable front and rear signal inputs, selectable 
chop and alternate sweeps, graticule illumination 
and rear panel outputs (gate out, sweep out and 
vertical signal out). The T922R fits any standard 
48 cm (19 in) rack and weighs only 9.1 kg (20 Ib). 
Option 01 adds the differential capability. 


Many companies are using the T922R for their 
production testing applications—often as an inex- 
pensive replacement for aging instruments which 
require frequent repair and calibration. 


CHARACTERISTICS 
Seven recessed rear panel BNC connectors provide: CH 1, 
CH 2 vertical signal input, external trigger input, Z-axis input, 
sweep output, gate output, vertical output. 


VERTICAL SYSTEM 
Mode Selections — CH 1: Displays only the CH 1 signal. 
CH 2: Displays only the CH 2 signal. Dual Trace: Displays 
CH 1 and CH 2 signals simultaneously. Alternate or Chopped 
mode is manually selectable. 
Deflection Factor — Range: 2 mV/div to 10 V/div in 12 steps 
in a 1-2-5 sequence. 
Accuracy 


+20°C to +30°C 
0°C to + 45°C 


Uncalibrated Range (VAR) — Continuously variable between 
settings. Extends deflection factor to at least 25 V/div. 
Frequency Response — Dc to at least 15 MHz (measured at 
—3 dB). 

Risetime — 23 ns or less. 

Chopped Mode Repetition Rate (Dual Trace) — ~250 kHz. 
input Resistance — =1 M0. 

Input Capacitance — 30 pF. 

Maximum Input Voltage — Dc Coupled: 400 V (dc + peak ac) 
800 V p-p ac at 1 kHz or less, Ac Coupled: 400 V (dc + peak 
ac) 800 V p-p ac at 1 kHz or less. ‘ 

Delay Line — Permits viewing edge of displayed waveform. 


Within 3% 
Within 4% 





Se eee ee ae 





HORIZONTAL SYSTEM 
Calibrated Range — 0.5 s/div to 0.2 us/div in 20 steps in a 
1-2-5 sequence. Variable X1 to X10 magnifier extends maxi- 
mum sweep rate to 20 ns/div. 


Within 3% 


Accuracy 


+20°C to +30°C 
0°C to +40°C 


Within 5% 
Within 6% 





Within 4% 


TRIGGER 
Trigger Modes — Auto: Permits normal triggering on wave- 
forms with a repetition rate of at least 20 Hz. Sweep “free 
runs” in the absence of an adequate trigger signal, or with a 
repetition rate below 20 Hz. Normal: Permits normal triggering. 
Sweep does not run In the absence of an adequate trigger 
signal. TV: Provides triggering on TV field when Sec/Div switch 
is set at 0.1 ms or slower, Trigger on TV line when Sec/Div 
switch is set at 50 us or faster. Slope + Out — In: Sweep is 
triggered on the positive/negative-going slope of the triggering 
waveform. Level: Variable control selects the amplitude point 
on the trigger signal when sweep triggering occurs. 
Triggering Sensitivity — Auto and Normal: 0.5 div internal or 
100 mV external from 2 Hz to 5 MHz, increasing to 1.5 div in- 
ternal or 150 mV external at 15 MHz. TV: Composite sync 1 
div internal or 100 mV external (about 2.3 div or 230 mV of 
composite video). 
External Trigger Input — Maximum Input: 400 V (dc + peak 
ac) 800 V p-p ac at 1 kHz or less. Input Resistance: ~1 M2. 
Input Capacitance: 30 pF. 


X-Y OPERATION 

Sensitivity (Variable Magnifier) — From ~100 mV/div 
(X10 mag) to =1 V/div (X1 mag) for X; Y is adjusted by vertical 
control. 

X-Axis Bandwidth — Dc to at least 1 MHz (measured at 
—3 dB). 

Input Resistance — =1 Mi). 

Input Capacitance — 30 pF. 

Phase Difference Between X-Axis and Y-Axis Amplifiers — 
Within 5° from de to 50 kHz. 


CRT DISPLAY 
Display Area — 8 x 10 cm illuminated internal graticule. 
Standard Phosphor — GH (P31) is standard. 
Beam Finder — Locates off-screen display. 
Nominal Accelerating Potential — ~12 kV. 
Z-Axis Input — 5 V signal causes noticeable intensity modula- 
tion. Polarity of the voltage causing a decrease in intensity is 
internally selectable. 


PROBE ADJUST 


Output Voltage — =0.5V. 
Repetition Rate — =1 kHz. 


OUTPUTS 
Sweep/Gate Out — Output Voltage is: ~5 V. Positive going 
into 1 MQ: ~50 mV into 50 2 load. 
Vertical Output — A composite of CH 1 and CH 2 with ~=0.5 V 
Output per displayed division into a 1 MQ load. ~50 mV with 
50 2 load. Bandwidth is at least 1 MHz. 


AC POWER REQUIREMENTS 
Line Voltage Ranges — 100 V to 120 V, 220 V to 240 V line 
voltage and HI/LO range are accessible externally. 
100 V to 120 V Range — HI: 108 V to 132 V RMS. LO: 90 V 
to 110 V RMS. 
220 V to 240 V Range — HI: 216 V to 250 V RMS. LO: 198 V 
to 242 V RMS. 


15 MHz DUAL TRACE 
RACKMOUNT OSCILLOSCOPE 


Line Frequency — 50 Hz to 60 Hz. 

Power Consumption — 50 W (maximum), 0.35 A (maximum) 
at 120 V, 60 Hz. 

Canadian Standards Association Certified. 


PHYSICAL CHARACTERISTICS 


Dimensions 





ENVIRONMENTAL CAPABILITIES 

Temperature — Nonoperating: —55°C to +75°C. Operating: 
0°C to + 45°C. 
Altitude — Nonoperating: To 15 000 m; (50,000 ft). Operat- 
ing: To 4600 m; (15,000 ft) maximum. Operating temperature 
decreased 1°C/304.8 meters (1,000 ft) above 1524 m 
(5,000 ft). 


CAMERAS 
T922R interfaces to all Tektronix Cameras. 


INCLUDED ACCESSORIES 
Clear implosion shield (337-2185-03); service manual; opera- 
tor’s manual. 
Seah Se ee 2 ES 


ORDERING INFORMATION 


T922R — Rackmount Oscilloscope ....... $995 
Option 01 — Differential INPUt .......cescssvecssseesssseeseseeeees +$110 
RE hee SE ETE NEAL ee ee Cre ees 


OPTIONAL ACCESSORIES 
Rackmount Hardware Kit 


IECREE SE UGE CADE) cntsnnimeniincnescintnntntnniinceninieeenunenannninntientee $90 
Viewing Hood — Provides for convenient viewing in high 
ambient light conditions. Order 016-0154-00 .........cscseeees $28 
P6122 — 10X Passive Probe 

OrGet OT DG122-01 casisosssccssssessssevecseceovsserensnsecsesesecessciciossie $77 





C-5C Camera 
Recommended for all T900 Series oscilloscopes, the C-5C at- 
taches directly to the front panel without adaptors and uses 
Polaroid pack film. A fixed f/16 lens aperture, an electric shutter 
with timed speeds from 0.1 to five seconds, plus open shutter 
mode, and bulb, combine to make the C-5C Option 03 which 
includes a built-in Xenon flash unit that flashes to illuminate the 
graticule when the shutter opens. The T922R uses the C-5C 
Option 01, without the Xenon flash. Batteries are not included 
for either version. 
CPOE GB (COT OS: asccncssvarssncanssnedasosdeniednerheretonsensonnne $530 
CRT OA ssiacscaccesssannnnacicacanstintansiscrnienenionne $510 
An NTSC IRE TV graticule is available. Ask your local Tek 
Sales Engineer or Representative. 


To order, call your local Tektronix Fieid Office, or call Tek’s 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
In Oregon call collect: (503) 627-9000, Ext 99. 
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TEK 


100 MHz and 50 MHz DUAL TRACE 
DIGITAL STORAGE OSCILLOSCOPES 


PORTABLE STORAGE 
3] OSCILLOSCOPES 





GPIB) 468/R468 


The 468 and R468 comply with IEEE Standard 
488-1978, and with Tektronix Standard Codes 
and Formats. 





10 MHz Useful Storage Bandwidth 

Cursors for Time and Voltage Measurements 
Signal Averaging 

Envelope Mode (Patented) 

GPIB Option 

100 MHz Nonstorage Bandwidth 


Advancing the state-of-the-art in digital storage 
oscilloscopes is the Tektronix 468. This high per- 
formance portable scope is capable of accurate- 
ly storing and displaying 10 MHz single shot 
events using a unique display interpolation 
system. 


The 468 was designed with many features which 
enhance its usefulness in your applications. 
Cursors and a calibrated LED readout enable 
you to measure time or voltage differences easi- 
ly and accurately. 

Signal Averaging, now standard on the 468, can 
be used to remove random noise from a signal 
and improve measurement accuracy. 

Option 02 provides a GPIB interface (talk only). 
This transmits stored waveforms and scale fac- 
tor information to a listener or controller. 


See page 350 for complete description and specifications 
of the 468. 


320 


NEW 336 


The 336 complies with IEEE Standard 488-1978, 
and with Tektronix Standard Codes and For- 
mats. 





1 MS/s, 140 kHz Useful Storage Bandwidth 
Cursors for Time and Voltage Measurements 
Signal Averaging 

Envelope Mode 

GPIB and 8 Screen Memory Option (16 k) 

50 MHz Nonstorage Bandwidth 

CRT Readout 


The SONY/TEKTRONIX 336 is a combination 
nonstorage and digital storage portable oscillo- 
scope. It is capable of displaying analog and digi- 
tized waveforms simultaneously, and can store 
up to 18 digitized waveforms for recall and dis- 
play. The 336 is a microprocessor controlled in- 
strument that incorporates alphanumeric CRT 
readouts of the vertical and horizontal scale fac- 
tors, the delay time position, and voltage and time 
readouts of the cursor positions. Many of the os- 
cilloscope features and modes are chosen from a 
menu displayed on the CRT rather than from 
hard-wired front-panel switches. Also included is 
an Auto mode for both vertical volts per division 
and horizontal time per division, allowing “hands 
off" operation in many applications. 


Option 01 provides the additional signal transmis- 
sion capability of a GPIB talker only interface.and 
added storage space for up to 18 waveforms to- 
tal storage capability in View memory. A backup 
battery with Option 01 maintains the stored wave- 
form data and front panel settings while the in- 
strument is off for periods of at least three days 
(after the battery is charged during operation of 
the 336). 


See page 352 for complete description and specifications 
of the 336. 


To order, call your local Tektronix Field Office, or call Tek’s 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
In Oregon call collect: (503) 627-9000, Ext 99. 











TEK series 


466/464 


100 MHz at 5 mV/div 


5 ns/div Sweep Rate with X10 
Sweep Magnifier 





Variable Persistence and Fast Mesh 
Transfer Storage Modes 


3000 div/us Stored Writing Speed (466) 
Battery Operation (Optional) 

Third Channel Trigger View 

Weighs ~11.8 kg (26 Ib) 


The 466 and 464 Portable Storage Oscilloscopes 
are both designed to display nonrepetitive or slow 
moving signals. And with the exception of in- 
creased stored writing speed on the 466, both 
instruments offer similar performance. 


Operating in a reduced scan mode, the stored 
writing speed of the 466 is 3000 div/us 
(1350 cm/us). The lower cost 464 doesn't offer a 
reduced scan mode and stores at 110 div/us. 
Both instruments feature two modes of storage 
— variable persistence and fast transfer. 


The bright 8 x 10 div CRT on both instruments 
comprises 0.90 cm/divisions. In the 466, reduced 
scan graticule is superimposed over the center of 
the main graticule, measuring 8 x 10 divisions with 
0.45 cm/division. All graticules are etched onto 
the inner face of the CRT to eliminate parallax 
problems. A third channel trigger view is included 
for the 466 and 464. This allows the simultaneous 
display of channels 1 and 2 with the external 
A trigger. 


Tektronix P6062B Probes provide operator conve- 
nience of 1X or 10X input attenuation at the probe 
tip. The correct deflection factor is automatically 
indicated on the 464 or 466 front panel when the 
probe attenuation factor is switched. 


Light weight plus the ability to use optional, 
external dc power makes both the 466 and 464 
sufficiently portable for virtually all field measure- 
ment applications. The snap-on 1106 Battery 
Pack is also useful in isolating these oscillo- 
scopes from noisy or intermittent power sources. 


CHARACTERISTICS 
All characteristics apply to both the 466 and 464, except where 
indicated. 
VERTICAL DEFLECTION 
(2 IDENTICAL CHANNELS) 
Bandwidth*' and Risetime — At all deflection factors from 
50 2 terminated source. 
—15°C to +40°C +40°C to +55°C 

Dc to 100 MHz, <3.5 ns Dc to 85 MHz, <4.15 ns 
*! Measured at —3 dB down. Bandwidth may be limited to 

= 20 MHz by bandwidth limit switch. Lower —3 dB point, 

ac coupling 1X probe; 10 Hz or less. 10X probe; 1 Hz or 

less. 
Deflection Factor — 5 mV/div to 5 V/div (1-2-5 sequence). Ac- 
curacy: +3%. Uncalibrated: Continuously variable between 
steps and to =12.5 V/div. In cascade mode sensitivity is 
= 1 mV/div. Cascaded bandwith is at least 50 MHz when signal 
out is terminated in 50 £2. 
Display Modes — CH 1, CH 2 (normal or inverted), alternate, 
chopped (= 250 kHz), added, X-Y. 
Common-Mode Rejection Ratio — At least 20 dB at 20 MHz 
for common-mode signals of 6 div or less. 
Automatic Scale Factor — Probe tip deflection factors for 1X 
or 10X coded probes are automatically indicated by two read- 
out lights behind the knob skirts. All lights are off when the 
channel is not displayed. Ground reference display selectable 
at probe (when dc coupled). 


100 MHz DUAL TRACE 
STORAGE OSCILLOSCOPES 





466 DMM with Differential Time DMM Option 


input R and C — 1 Mi) + 2% paralied by ~20 pF. 
Maximum Input Voltage 










250 V (dc + peak ac) 
500 V (p-p ac at 1 kHz or less) 
500 V (dc + peak ac) 

500 V ac at 1 kHz or less 
Delay Line — Permits viewing leading edge of displayed 
waveform. 






HORIZONTAL DEFLECTION 
Time Base A — 0.05 us/div to 0.5 s/div (1-2-5 sequence). 
X10 magnifier extends sweep rate to 5 ns/div. 
Time Base B — 0.05 us/div to 50 ms/div (1-2-5 sequence). 
X10 mag extends sweep rate to 5 ns/div. 
Variable Time Control — Time Base A: Provides continuously 
variable uncalibrated sweep rates between steps and to at 
least 1.25 s/div. Warning light indicates uncalibrated setting. 


Time Base A and B Accuracy.*' 


+20°C to +30°C 


— 15°C to +55°C 


Unmagnified + 2% 


*! Full 10 divisions. 





Horizontal Display Modes — A, mixed sweep, A intensified, 
B delayed. B ends A for increased intensity in the delayed 
mode. 
Calibrated Mixed Sweep — Displays A sweep for period de- 
termined by Delay-Time Position control, then displays 
B sweep for remainder of horizontal sweep. 

CALIBRATED SWEEP DELAY 
Delay Time Range — 0.2 to X10 delay time/div settings of 
200 ns to 0.5 s (minimum delay time is 200 ns). 


Differential Time Measurement Accuracy 


Delay Time Setting | + 15°C to +35°C | —15°C to +55°C 


Over one or more +1% 
major dial div 

+ 0.01 major + 0.025 major 
dial div dial div 


Jitter — One part or less in 50,000 (0.002%) of X10 the 
A sweep time/div setting. 




















Less than one 
major dial div 


TRIGGER 
A Trigger Modes — Normal (sweep runs when triggered), 
automatic (sweep free-runs in the absence of a triggering signal 
and for signals below 30 Hz). Single Sweep (sweep runs one 
time on the first triggering event after the reset selector is 
pressed). Lights indicate when sweep is triggered and when 
single sweep is ready. 


A Trigger Holdoff — Adjustable control permits a stable pre- 
sentation of repetitive complex waveforms. At least 10:1 
variation. 

B Trigger Modes — B starts after delay time (starts automati- 
Cally at the end of the delay time). B triggerable after delay time 
(runs when triggered). The B (delayed) sweep runs once, in 
each of these modes, following the A sweep delay time. 


Time Base A and B Trigger Sensitivity and Coupling 


Coupling To 25 MHz At 100 MHz 
De _ Internal 1.5 div deflection 
Dec External 150 mV 
Dc External + 10 15V 
Ac Requirements increase below 60 Hz 
Ac LF Reject Requirements increase below 50 kHz 
Ac HF Reject Requirements increase below 30 Hz 


and above 50 kHz 


Jitter — 0.5 ns or less at 100 MHz and 5 ns/div 
(X10 magnifier). 

A Trigger View — A spring-loaded pushbutton overrides other 
vertical controls and displays the external signal used for 
A sweep triggering. This provides quick verification of the sig- 
nal and time comparison between a vertical signal and the trig- 
ger signal. The deflection factor is ~50 mV/div (0.5 V/div with 
external = 10 source). 

Level and Slope — internal, permits selection of triggering at 
any point on the positive or negative slope of the displayed 
waveform. Level adjustment through at least + 2 V in external, 
through at least + 20 V in external — 10. 


A Sources — Normal, CH 1, CH 2 line, external and external 
+ 10, 

B Sources — Starts after delay, normal, CH 1, CH 2, and 
external. 


External Inputs — R and C =1 Mf paralleled by ~20 pF. 
250 V (dc + peak ac) maximum input. 


Third Channel Trigger View — Deflection Factor (Dc Trigger 
Coupling Only). Ext is: 100 mV/div +5%. Ext = 10 is: 1 V/div 
+ 5%. Delay Difference: 5.0 + 0.5 ns after vertical display. Trig- 
ger Point: ~ center screen. Risetime: <5 ns. Aberration: 
<10% p-p. 
X-Y OPERATION 

Full Sensitivity X-Y (CH 1 Horizontal, CH 2 Vertical) — 
5 mV/div to 5 V/div. Accuracy: + 4%. Bandwidth: Dc to at least 
4 MHz. Phase Difference Between Amplifiers: 3° or less from 
de to 50 kHz. 
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PORTABLE OSCILLOSCOPES 


400 
SERIES 





DISPLAY 
CRT — 8x 10div display, each div is 0.9cm (normal); 
0.45 cm/div reduced scan (466 only). 8.5 kV accelerating po- 
tential, normal-mode, 10 kV reduced scan (466 only). GH (P31) 
Phosphor is standard. 
Graticule — Internal, nonparallax; variable edge lighting; 
markings for measurement of risetime. 
Beam Finder — Compresses trace to within graticule area for 
ease in determining the location of an off-screen signal. A pre- 
set intensity level provides a constant brightness. 
Z-Axis Input — Dc coupled, positive-going signal decreases 
intensity; 5 V p-p signal causes noticeable modulation at nor- 
mal intensity; dc to 50 MHz. 


STORED WRITING SPEEDS 












Storage*? 


Full Scan*' View Time 


Fast Transfer 










a aa 
Variable Persistance 


*! Center 6 x 8 division; 0.9 cm/division. 

*2 These times are at full-stored display intensity; they can be 
extended at least 25 times using reduced intensity in Save 
Display Mode. 

*3 Center 8 x 10 division; 0.45 cm/division. 

ENVIRONMENTAL CHARACTERISTICS 

Ambient Temperature — Operating: — 15°C to +55°C. Non- 

operating: —55°C to +75°C. Forced air ventilation is 

provided. 

Altitude — Operating: To 4600 m (15,000 ft); maximum al- 

lowable ambient temperature decreased by 1°C/1000 ft from 

5,000 to 15,000 ft. Nonoperating: To 15 000 m (50,000 ft). 

Vibration — Operating: 15 minutes along each of the three 

axes, 0.06cm (0.025 in) p-p displacement (49's at 55 Hz) 

10 Hz to 55 Hz to 10 Hz in 1 minute cycles. 

Humidity — Operating and Nonoperating: 5 cycles (120 hours) 

to 95% relative humidity referenced to MIL-E-16400F (par 4.5.9 

through 4.5.9.5.1, Class 4). 

Shock — Operating and Nonoperating: 30 g's, '/2 sine, 11 ms 

duration, 2 shocks per axis in each direction for a total of 

12 shocks. 





Variable Persistance 









Fast Transfer 






OTHER CHARACTERISTICS 
Amplitude Calibrator 


1% +0°C to +40°C 
2% +20°C to +30°C 


Output Voltage 


Output Current 





Vertical Signal Output — CH 1 vertical signal is dc to at least 
50 MHz and =25 mV/div terminated into 502, and 
~50 mV/div terminated into 1 MQ. 

Gate Outputs — Positive gates from both time bases (~5 V). 
Power Requirements — Quick-Change Line Voltage Selector 
Provides Six Ranges: 110 V, 115 V, 120 V, 220 V, 230 V, and 
240 V, each +10%. 48Hz to 440Hz, 100 W maximum at 
115 V and 60 Hz. Operation from 12 V to 24 V dc is available 
with Option 07. 


PHYSICAL CHARACTERISTICS 


Dimensions | om in 
Width (with handle) | 330s ss] 8 
Height (without pouch) | 159 6.2 
Depth (with panel cover) 550 21.7 
Depth (handle extended) 597 23.8 
Weights ~ ik | 
Net (without panel cover 11.8 26.0 
or accessories) 

Net (with panel cover 13.5 29.8 
and accessories) 

Shipping 18.8 41.5 


INCLUDED ACCESSORIES 
Two P6062B Probes (010-6062-13); blue accessory pouch 
(016-0535-02); clear pouch (016-0537-00); CRT light filter 
(337-1674-01); two 11/2 A fuses (159-0016-00); one 4/4 A fuse 
(159-0042-00); ground wire adaptor (134-0016-01); viewing 
hood (016-0592-00); service manual; operator's manual. 
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DM 44 
Differential-Time/DMM Option 
For the 466/464 

31/2 Digit LED Display 





Time Intervals Accurate to 1% 

Frequency Accurate to 2% 

Dc Voltage Measurements Accurate to 0.1% 
Resistance Accurate to 0.3% 


Temperature from —55°C to + 150°C 


One percent timing measurements were never 
this easy! With the DM 44 Option time intervals 
can be read directly from the 3'/edigit LED 
screen. Simply use the Delay Time control and 
the ATime Dial to superimpose the end of the 
interval on the beginning. Then read its differen- 
tial time or frequency from the 32 digit LED pan- 
el. It's that simple. Time intervals are accurate to 
1% and the frequency of periodic waveforms can 
be read out with 2% accuracy by simply pushing 
the 1/Time button. 


Compare the DM 44 sequence with the measure- 
ment technique you may now be using. Calculat- 
ing the interval from the CRT may take 10 times 
as long. 


Voltage, resistance, and temperature measure- 
ments are also much easier with a DM 44. It mea- 
sures dc voltage with 0.1% accuracy, resistance 
with 0.3% accuracy, and temperature from 
—55°C to 150°C. Previously, you would have 
needed a separate DMM and digital thermometer 
in addition to your oscilloscope. Now, these fea- 
tures are combined in one small, inexpensive, in- 
tegral package. 


CHARACTERISTICS 


TIMING MEASUREMENTS (WITH 464 AND 466) 


Differential Time Delay Accuracy 
+15°C to +35°C —15°C to +55°C 


Within 2.5% of reading 
+1 count 


Within 1% of reading 
+1 count 


1/Time Accuracy 













+15°C to +35°C 


Within 2% of reading 
+1 count 


—15°C to +55°C 


Within 3.5% of reading 
+1 count 









DC Voltage 
Ranges — 0-200 mV, 0-2 V, 0-20 V, 0-200 V, 0-1.2 kV. 
Resolution — 100 xV. 
Accuracy — Within 0.1% of reading +1 count. 
Input Resistance — 10 Mi?) for all ranges. Removal of an inter- 
nal strap increases resistance to ~ 1000 M2. on 200 mV and 
2 V ranges. 
Normal-Mode Rejection Ratio — At least 60 dB at 50 Hz and 
60 Hz. 
Common-Mode Rejection Ratio — At least 100 dB at dc, 
80 dB at 50 Hz and 60 Hz. 
Recycle Rate — =~3.3 measurements/s. 
Response Time — Within 0.5 s. 
Maximum Safe Input Voltage — +1200 V dc + peak ac be- 
tween + and common inputs or between + and chassis. 
+500 V (dc + peak ac) common floating voltage between 
common and chassis. 

Resistance 
Ranges — 0-200 {?, 0-2 ki, 0-20 kf, 0-200 k2, 0-2 MQ and 
0-20 Mf. 
Resolution — 0.1 °). 


Accuracy 
Accuracy 


within 0.25% +1 count 
+ probe resistance 


2 kf, 20 k2, 200 k2, 2 MQ within 0.25% +1 count 
within 0.3% +1 count 


Recycle Rate — ~3.3 measurements/s. 
Response Time 


200 2 through 200 k?? ranges 
2 MQ ra 20 Mi ra within 5s 


Maximum Safe Input Voltage — 120 V RMS between + and 
common inputs. 





within 1s 


Temperature Using P6430 Probe 
Range — —55°C to +150°C. 
Accuracy 












Accuracy (Probe 
Calibrated to DM 44) 


P6430 
Tip Temperature 
—55°C to + 150°C 


—55°C to +125°C 
+125°C to +150°C 


INCLUDED ACCESSORIES 
One pair test leads (003-0120-00); one P6430 Temperature 


Probe (010-6430-00); service manual; operator's manual. 
a 


ORDERING INFORMATION 
466 Storage OscillOSCOPe .........::0000 .. $7,090 
466 DM 44 Storage Oscilloscope/DMM $7,640 
464 Storage OSCIllOSCOPE .........eseeeeeee $5,695 
464 DM 44 Storage Oscilloscope/DMM $6,245 







+15°C to 
+35°C 
— 15°C to 
+55°C 








INSTRUMENT OPTIONS 
Option 01 — Delete DM 44 Temperature Probe 
(466DM 44, 464DM 44 Only) ......:cccccsessssseeessseensnseeneees —$90 
Option 04 — EMC Modification ........ccccscssessserseeseeees +$180 
Option 05 — TV Sync Separator (Provides 
Triggering Ore: TV FIN) csverseccssscnssscesscecrionsarssessounnionscawes +$350 


Option 07 — External Dc Operation (Not for DM 44) 


INTERNATIONAL POWER CORDS AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 


Option A4 — North American 240 V/15 A, 60 Hz 
perm tn ee ee ee ee 


OPTIONAL ACCESSORIES 
1106 — Battery Pack (Used with Option 07) ............ $1,040 
1105 — Battery Power Supply (See page 313) .......... $1,430 
Mesh Filter — Improves display contrast in high ambient 
Mehit. Order S76-G726-01 ssccssnscccasrecsssnsessrssenessinivessssnatonscens $55 
Protective Cover — Waterproof viny! (For 464/466) 
CT CTS GIBBS asesecetssiscssssecscatirenwecsseieicainacemaesapoonnvinn $21 
Folding Viewing Hood — Order 016-0592-00 ................ $12 
Folding Binocular Hood — Order 016-0566-00 .............. $15 
Polarized Collapsible Viewing Hood 
ear GIGI GG-OG nccrsssersvesseseesccsnsnverecnstsnosasounttneunssecsonsese $40 
SCOPE-MOBILE® Cart — Occupies <18 inches aisle space, 
has storage area in base. Order 200D or 200C .........+.. $320 
Rack Adaptor — (Not for DM 44) 
OPGOE CIG-OBIGOO iicissccsiicscssenasssistnimmnennmenininasiats $325 


RECOMMENDED CAMERA 
C-30BP Option 01 General Purpose Camera 
Includes 016-0301-01 mounting adaptor/corrector lens. 


Order C-SOBP Oto OF . secsssvvricvsccrecesecesesscsrosiownsscsvssces $1,417 
Camera Adaptor — Mounts C-30B Series Camera to 
464/466 Oscilloscopes. Order 016-0301-01 ......ccccessseees $85 


For further information see camera section. 


Modification kits for field conversion of existing 466s and 464s 
to Option 07 or DM 44 equipped scopes are available. These 
are typically more expensive than when the option is ordered 
with the instrument. Contact your Tektronix Sales Engineer, 
Distributor, or Representative for information. 


To order, call your local Tektronix Field Office, or call Tek's 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
In Oregon call collect: (503) 627-9000, Ext 99. 
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434 STORAGE OSCULOSCOPE girt! 





cE 
434 


A SE ee ET a ee 
25 MHz at 10 mV/div 


20 ns/div Sweep Rate with X50 Sweep 
Magnifier 


Weighs ~9.4 kg (20.8 Ib) 


A bistable, split-screen storage oscilloscope with 
a 25 MHz bandwidth, the compact 434 fills many 
needs. The split screen provides full-screen stor- 
age, or upper or lower screen storage, with the 
other half conventional. 


Tektronix 434s are used for maintaining display 
boards, video monitors, automatic baggage han- 
dling systems, X-ray systems, and air-conditioning 
and heating systems. 


CHARACTERISTICS 
VERTICAL DEFLECTION 

(2 identical Channels) 
Bandwidth and Risetime (From 50 2 Terminated Source, 
With or Without 10X Probe) — Dc to at least 25 MHz at 3 dB 
down*', 14ns from 10 mV/div to 10 V/div, decreasing to 
15 MHz, 22 ns at 1 mV/div. Low frequency 3 dB down point 
with ac coupling is 14 Hz or less (<1 Hz with 10X probe). 
Deflection Factor — 1 mV/div to 10 V/div, accurate + 3%. Un- 
calibrated, continuously variable between steps and to 
~25 V/div. 
Display Modes — CH 1 only, CH 2 only (normal or inverted), 
alternate, chopped (= 100 kHz), added. 
Common-Mode Rejection Ratio — At least 20 dB at 10 MHz 
for common-mode signals of 6 div or less. 
Automatic Scale Factor — Probe tip deflection factors for 1X 
or 10X coded probes are indicated by lights besides the knob 
skirts. Ground reference display selectable at probe (when 
dc coupled). 
Input R and C — 1 Mf) + 2% paralleled by ~24 pF. 
Maximum iImput Voltage — Dc Coupled: 250 V (dc + peak 
ac). Ac Coupled: 500 V (dc + peak ac). In either mode the 
maximum ac is 500 V p-p at 1 kHz or less. 
Delay Line — Permits viewing of leading edge of displayed 
waveform. 
*! Bandwidth derated to 22 MHz above + 30°C. 





ST 7 





HORIZONTAL DEFLECTION 
Time Base — 0.2 us/div to 5 s/div (1-2-5 sequence). X50 mag- 
nifier extends fastest sweep rate to 20 ns/div. 
Variable Time Control — Uncalibrated, continuously variable 
between steps and to 12.5 s/div. 
Time Base Accuracy*' 


+20°C to +30°C 


—15°C to +55°C 


*! Full 10 divisions 
External Horizontal input — Deflection factor is ~0.5 V/div. 
Input resistance is ~50 kQ. 

TRIGGER 
Modes — Auto trigger (sweep free-runs in absence of trigger- 
ing signal, normal trigger, single sweep). 
Trigger Sensitivity and Coupling 





Coupling At 25 MHz 
De Internal 1 div deflection 
Dc External 50 mV 125 mV 
Ac Requirements increase below 20 Hz 
Ac LF Reject Requirements increase below 50 kHz 
Ac HF Reject Requirements increase above 50 Hz 


Sources — CH 1 only, composite line, external and external 
+10. External trigger level range is at least +2 V to —2V or 
+20 V to —20V. 

External Inputs — Input R =1 M2 paralleled by 100 pF =1 or 
70 pF +10. 250 V (dc + peak ac). 


DISPLAY 
CRT — 8x 10 div (1 div = 0.975 cm) horizontal and vertical 
divisions further marked in 0.2 div increments. GJ (P1) Phos- 
phor. 4 kV accelerating potential. 
Graticule — Internal, nonparailax; nonilluminated. 
Beam Finder — Compresses trace to within graticule area for 
ease in locating an off-screen signal. 
Z-Axis Input — Dc coupled, positive going signal decreases 
intensity, 5 V p-p signal causes noticeable modulation; dc to 
20 MHz usable frequency range. 


STORAGE FEATURES 
Display Modes — Split-screen with storage on upper or lower 
half of screen with conventional display on other half. Storage 
on entire screen or conventional display. Independent opera- 
tion of halves. 


25 MHz DUAL TRACE 
STORAGE OSCILLOSCOPE 


Stored Writing Speed (Center 8 Div) — Normal, 100 div/ms. 
Enhanced, increases single-sweep storage writing speed to at 
least 400 div/ms. (Option 01, 500 div/ms, normal; to 
5000 div/ms, enhanced). 

Erase Time — 300 ms or less. 

Locate — Beam can be positioned left of the graticule area to 
determine vertical position of next sweep without disturbing 
stored display. 


ENVIRONMENTAL CHARACTERISTICS 
Ambient Temperature — Operating: — 15°C to +55°C. Non- 
operating: —55°C to +75°C. 
Altitude — Operating: To 4600 m (15,000 ft); maximum al- 
lowable ambient temperature decreased by 1°C/1000 ft from 
5,000 to 15,000 ft. Nonoperating: To 15 000 m (50,000 ft). 
Vibration — Operating: 15 minutes along each of the three 
axes, 0.06cm (0.025 in) p-p displacement (4 g's at 55 Hz) 
10 Hz to 55 Hz to 10 Hz in 1 minute cycles. 
Humidity — Operating and Nonoperating: 5 cycles (120 hours) 
to 95% relative humidity referenced to MIL-E-16400F (par 4.5.9 
through 4.5.9.1, class 4). 
Shock — Operating and nonoperating: 30 g's, '/2 sine, 11 ms 
duration, 2 shocks per axis in each direction for a total of 
12 shocks. 

OTHER CHARACTERISTICS 

Amplitude Calibrator — 0.6 V + 1.0%, 1 kHz + 1.0% (+ 20°C 
to +30°C). Output resistance is 575 2. 
Power Requirements — Operates on all voltages from 90 V to 
136 V and 180 V to 272 V, 48 Hz to 440 Hz, 60 W maximum. 
Also operates from 220 V dc to 350 V dc. 


PHYSICAL CHARACTERISTICS 
Rackmount 


Dimensions 


Width (with handle) 13.0 | 483 
Height (w/o pouch) 5.6 | 133 


Depth 18.7 





INCLUDED ACCESSORIES 
Two P6105 Probes (010-6105-03); accessory pouch 
(016-0165-00); service manual; operator's manual. Rack mod- 
els also include mounting hardware and slide out assemblies, 


but not pouch. 
ORDERING INFORMATION 





434 Storage OscillOSCOPe ..........seeeeeees $5,150 
R434 Rackmount Storage 

COREE sianctscntinrerreeemepenunns $5,305 
Option 01 — Increased Writing Speed ........ccsseeeeees + $400 
2 ES ———EE—EE——EE———————— EE 


OPTIONAL ACCESSORIES 
Probes 


1X 1 MQ 5 pF 
Switchable 
10X 10 MQ 14 pF 


Insertion 
Impedance 
0.03 2 at 1 MHz 


Increasing to 
0.2 2 at 120 MHz 





*! Bandwidths are measured at the upper —3 dB, and apply 
only to the cable length shown. Generally, shorter cable 
lengths increase bandwidth. 


1105 Battery Power Supply (See page 314) ...........+. $1,430 
Mesh Filter — Improves contrast and EMC filtering. 
i Lt | eT $60 


Portable to Rackmount Assembly — Includes hardware 

for standard 434 in 19 in rack mounting. 

Career CURT lO ciccncasaciccnaaeediniasemmmsannnamannaounaamna $200 

Folding Polarized Viewing Hood — Order 016-0180-00 $40 

SCOPE-MOBILE* Cart — Occupies <18 inches aisle space, 

has storage area in base. Order 200D or 200C ........... $320 
RECOMMENDED CAMERA 

C-30BP Option 01 General Purpose Camera — Includes 

mounting adaptor/corrector lens (016-0301-01). 

Order G-SOBP Options OF sccnsscssciseverescevccmensnnswnenenense $1,417 

For further information see camera section. 

To order, call your local Tektronix Field Office, or call Tek’s 

National Marketing Center, toll free: 1-800-426-2200, Ext 99. 

in Oregon call collect: (503) 627-9000, Ext 99. 
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SONY7TEK TRON 


314 





10 MHz at 1 mV/div 


100 ns/div Sweep Rate with X10 Sweep 
Magnifier 


Stored Viewing Time to 4 Hours 


integrate Mode for Intensifying Fast 
Risetime, Low Repetition Rate Signals 


Operates from Ac Line, 12 V Dc, or 241 V Dc 
Small Size, Weighs ~4.7 kg (10.5 Ib) 


The 10.5 pound, bistable storage 314 provides 
1 mV/div sensitivity at 10 MHz, with a four hour 
viewing time. With long-term storage, you can use 
the 314 to monitor signal lines where undesired 
transients are suspected. 


For fast risetime, low repetition rate signals, an 
integrate mode increases the intensity of the 
stored trace. 


Compact size and operation from ac or external 
dc source mean that the 314 will easily go 
wherever you need a storage oscilloscope. 


Combined function controls, color coding, and 
functional front-panel layout make the 314 easy to 
use. Probes mount on the side, permitting an 
uncrowded front panel and large CRT. 


The 1 mV/div sensitivity is particularly useful for 
measurement of transducer signals such as those 
from magnetic recording heads. An autoerase 
mode, with variable erase period from 1 to 5 sec- 
onds, enhances the ability of the 314 to make 
measurements on slowly changing analog signals 
such as those from a pressure transducer. Other 
applications for the 314 occur in industrial control 
systems, biophysical instrumentation, communi- 
cation terminals, POS terminals, computer 
peripherals, and communication systems. 
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® 10 MHz DUAL TRACE 
STORAGE OSCILLOSCOPE 





CHARACTERISTICS 


VERTICAL DEFLECTION 
Bandwidth and Risetime — Dc to at least 10 MHz. Risetime: 
35 ns or less for a 4 div step input. For ac coupling, the lower 
3 dB point is 10 Hz or less. 
Defiection Factor — 1 mV/div to 10 V/div (1-2-5 sequence), 
accurate + 3%. Continuously variable between steps and to at 
least 25 V/div (uncalibrated). 
Display Modes — CH 1, CH 2 (normal or inverted), chopped, 
alternate, added, and X-Y. 
Input R and C — 1 M?? paralleled by ~47 pF. 
Maximum Input Voltage — Ac or dc coupled, 300 V (dc 4 
peak ac). 
Delay Line — Permits viewing leading edge of displayed 
waveform. 
Amplitude Calibrator — 0.5 V accurate +1% from 20°C to 
30°C, +2% from —15°C to +55°C. 


HORIZONTAL DEFLECTION 
Time Base — 1us/div to 5s/div. X10 magnifier extends 
sweep rate to 100 ns/div. 
Variable Time Control — Uncalibrated, continuously variable 
between steps and to at least 12.5 s/div. 
Time Base Accuracy*' 







Unmagnified 






1 us/div to 0.2 s/div +3% 


0.5 s/div to 5 s/div 
Magnified 


50 ms/div to 0.5 s/div 
0.5 us/div to 20 ms/div 
0.1 us/div and 0.2 us/div 


*! Center 8 divisions 






+5% 


TRIGGER 
Modes — Normal (sweep generator requires a trigger to gen- 
erate a sweep). Automatic (minimizes trigger adjustment). 
Sweep generator free-runs in the absence of a trigger. Single 
sweep (one sweep is initiated by the first trigger after a reset). 
Trigger Sources — Internal: CH 1, CH 2 or composite, 


external. 
Sensitivity and Coupling 


0.3 div deflection 


150 mV 















Coupling 










De Internal 1 div deflection 
Dc External 


Requirements increase below 30 Hz 






Ac LF Reject Requirements increase below 50 kHz 
X-Y OPERATION 

Input — X-axis input is via the external horizontal input con- 

nection. Both CH 1 and CH 2 provide vertical inputs. Using 

chopped mode, two simultaneous X-Y displays can be 

obtained. 


X-Axis Deflection Factors — Continuously variable from 
20 mV/div to 2 V/div. Bandwidth, dc to at least 200 kHz. 
Input Impedance — 1 M{) + 2% paralleled by ~62 pF. 


DISPLAY 
CRT — 8 x 10 div (0.6 crm/div) display. GX (P44) Phosphor. 
2 kV accelerating potential. 
Graticule — Internal, nonilluminated. Vertical and horizontal 
centerlines marked in 5 minor div per major 0.6 cm/div. 
Z-Axis Input — Range +5 V to +20 V (dc coupled) with a 
100 kHz or greater usable frequency range. Maximum input 
voltage, 50 V (dc + peak ac). 


STORAGE FEATURES 
Display Modes — Direct view, bistable storage, and nonstore 
modes. Enhance mode to increase stored writing rate in the 
single sweep mode. Autoerase mode to automatically erase 
stored display after each sweep. Viewing time before autoer- 
ase can be varied from 1s or less to at least 5s. Integrate 
mode increases stored brightness of very fast repetitive 
signals. 
Stored Writing Speed — Normal, at least 80 div/ms. En- 
hanced, increases to at least 400 div/ms (250 cm/ms) in en- 
hanced mode. 
Erase Time — 300 ms. 


AC POWER REQUIREMENTS 
Line Voltage Ranges — 90 V ac to 130 V ac or 180 V ac to 
264 V ac. 
Line Frequency — 48 Hz to 440 Hz. 
Power Consumption — 29 W maximum at 115 V ac. 
External Dc Source — +11 V dcto +14 V dcor +22 Vdcto 
+28 V de. 
Dc Current Drain — 1.6A at +12 Vor08A at +24 V. 


ENVIRONMENTAL CHARACTERISTICS 
Ambient Temperature — Operating: — 15°C to + 55°C. Non- 
operating: — 40°C to +75°C. 
Altitude — Operating: To 6000 m (20,000 ft) maximum, de- 
crease maximum temperature by 1°C/1000 ft from 5000 ft to 
20,000 ft. Nonoperating: 15 000 m (50,000 ft) maximum. 
Vibration — Operating: 15 minutes along each of the three 
major axes, 0.06cm (0.025 in) p-p displacement (4's at 
55 Hz) 10 Hz to 55 Hz to 10 Hz in 1 minute cycles. 
Humidity — Nonoperating: 5 cycles (120 hours) of MIL-Std- 
202D, Method 106C. Omit freezing and vibration and allow a 
post-test drying period at 25°C +5°C and 20% to 80% relative 
humidity. 
Shock — Operating and Nonoperating: 30 g's, '/2 sine, 11 ms 
duration each direction along each major axis. Total of 
12 shocks. 


PHYSICAL CHARACTERISTICS 











Dimensions 
Width (with handle) 
Height (without pouch) 

Depth (handle not extended) 
Depth (handle extended) 
Weight = 


Net (without accessories) 
Shipping 






INCLUDED ACCESSORIES 
Two P6149 10X probes (010-6149-03); carrying case and 
pouch (016-0612-00); strap (346-0131-00); external dc cable 
assembly (012-0406-00); two 1.6-A fuses (159-0098-00); two 
0.8-A fuses (159-0132-00); two 0.15-A fuses (159-0130-00); 
three 0.16-A fuses (159-0131-00); service manual; operator's 


manual. 
0 SRS $e ae Se ee 


ORDERING INFORMATION 


314 Storage OSCillOSCOPE ........cseeeeeeeee $3,800 
The SONY*/TEKTRONIX® 314 is manufactured and marketed 
in Japan by Sony/Tektronix Corporation, Tokyo, Japan. Out- 
side of Japan the 314 is available from Tektronix, Inc., its mar- 


keting subsidiaries and distributors. 
a sn 


RECOMMENDED CAMERA 


C-30BP General Purpose Camera ......cssccsceccsssersenceeneee $1,375 
Camera Adaptor — Mounts C-30BP to 314. 
Oper O1G-OSZF NT, scassevseccsccevssssccntciinissesicscenssectansenesacwvinss $170 


For further information see camera section. 

To order, call your local Tektronix Field Office, or call Tek’s 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
In Oregon call collect: (503) 627-9000, Ext 99. 
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214 


500 kHz, 1 mV/div to 50 V/div 
internal Battery 

Integral 1 MQ Probe 

Weighs ~1.6 kg (3.5 Ib) 


The 214 features these signal acquisition capabili- 
ties: bandwidth to 500 kHz with deflection factors 
from 1mvV/div to 50 V/div. It is lightweight (only 
3.5 pounds) and compact (3 x 5.3 x 9.5 inches). 
The 214 offers bistable storage capabilities. This 
is useful for viewing nonrepetitive or slow moving 
signals. 


Built of impact-resistant plastic and fully self 
contained, this miniature portable is ideal for 
applications in severe environments. And it per- 
mits “floating” measurements since it is double 
insulated and can be elevated to 700 V (dc + ac) 
above ground when operated from batteries. 
Although insulated, normal caution should be 
observed when connecting the oscilloscope 
probe to the test point. 


The 214 features integral probes that are color 
matched with the vertical deflection controls to 
minimize measurement error. The probes have 
their own storage space and are part of the 
instrument—you can't forget and leave them 
behind. Clip-on 10X attenuators are available for 
higher voltage applications. 


- Trigger level and slope functions are simplified to 
one rotary control on the side of the unit. A 
convenient neckstrap is an included accessory, 
freeing both hands to perform other tasks. 


In the single sweep mode the 214 can be set to 
wait for, then record, a single event. With this 
feature, the scope's sweep circuit is armed and 
will wait for the signal to arrive before it runs. 
When the signal occurs, the sweep runs once. 
When combined with storage, this provides the 
unique capabilities of automatically waiting for an 
event and then storing it for subsequent viewing. 


CHARACTERISTICS 
VERTICAL DEFLECTION 

Bandwidth — Dc to at least 500 kHz from 10 mV/div to 
50 V/div, reducing to at least 100 kHz at 1 mV/div. Lower 
—3 dB point ac coupled is <2 Hz. 

Deflection Factors — 1 mV/div to 50 V/div (1-2-5 sequence), 
accurate +5%. Uncalibrated, continuously variable between 
steps to at least 125 V/div. 

Display Modes — CH 1 only, CH 2 only, or CH 1 and CH 2 
chopped (= chop rate — 40 kHz) from 500 ms/div to 2 ms/div 
of time base, alternate from 1 ms/div to 5 us/div of time base. 


input R and C — =1 M?? paralleled by = 160 pF from 1 mV/div 
to 50 mV/div; and 140 pF from 100 mV/div to 50 V/div. 


Maximum Input Voitage*' 


1 mV/div to 50 mV/div 600 V (dc + peak ac) 


ac not over 2 kHz 


600 V (dc + peak ac) 
600 V p-p ac; 5 MHz or less 


0.1 V/div to 50 V/div 


‘1 1X Probe Only 


HORIZONTAL DEFLECTION 
Time Base — 5 us/div to 500 ms/div, accurate + 5%. 
Variable Magnifier — Increases each sweep rate X5 with a 
maximum sweep speed of 1 us/div. 
External Horizontal Input — (CH 1) 1 mV/div to 50 V/div 
+ 10%; dc to 100 kHz: X-Y phasing to 5 KHz <3°. Input char- 
acteristics same as CH 1. 
Maximum External Horizontal Input Voltage and Impedance 
— Same as for vertical inputs. 


Input Impedance — R and C, 1 Mf! paralleled by ~30 pF. 
TRIGGER 
Trigger Modes (Automatic or Normal) — Level and slope se- 


lected with a single control. Automatic operation minimizes trig- 
ger adjustment and provides a bright baseline with no input. 


Trigger Sensitivity and Coupling 
Dc Coupling 


Internal (w/composite trigger source) 


Internal (w/CH 2 trigger source) 





External 


Maximum External Trigger Input Voltage — 8 V (dc + peak 
ac), 16 V (p-p) at 1 MHz or less. 
Single Sweep — Sweep generator produces one sweep when 
trigger is received. 

DISPLAY 
CRT — Bistable storage, 6 x 10 div (0.52 cm/div) display. 
GX (P44) Phosphor. 
Graticule — Internal, black line, nonilluminated. 


STORAGE FEATURES 
Stored Writing Speed — Normal, at least 80 div/ms. En- 
hanced, increases single-sweep storage writing speed to at 
least 500 div/ms. Enhance is automatic from 0.1 ms to 5 us/div 


in single sweep. 
Stored Luminance — At least 8 fL at 25°C. 
Storage Viewing Time — ~1 hour. 


ENVIRONMENTAL CHARACTERISTICS 
Ambient Temperature — Operating (Battery Only): — 15°C to 
+55°C. Charging or Operating From Ac Line: 0°C to +40°C. 
Nonoperating: —40°C to +60°C. 
Altitude — Operating: 7600 m (25,000 ft), decrease maximum 
temperature by 1°C/1000 ft above 15,000 ft. Nonoperating: 
15 000 m (50,000 ft). 


Vibration — Operating and Nonoperating: 15 minutes along 
each of the 3 major axes, 0.06 cm (0.025 in) p-p displacement 
(49's at 55 Hz) 10 Hz to 55 Hz to 10 Hz in 1 minute cycles. 
Held for 3 minutes at 55 Hz. 


Humidity — 5 cycles (120 hours) to 95% relative humidity, ref- 
erenced to MIL-E-16400F. 

Shock — Operating and Nonoperating: 150 g's, '/2 sine, 2 ms 
duration in each direction along each major axis. Total of 
12 shocks. 


OTHER CHARACTERISTICS 
Power Sources — Internal NiCd batteries provide ~3.5 to 
5 hours operation (= 2.5 to 3.5 hours in 214 stored mode) for a 
charging and operating temperature between 20°C and 30°C. 
Internal charger charges the batteries when connected to an 
ac line with instruments turned off. Battery operation is auto- 
matically interrupted when battery voltage drops to =10 V to 
protect batteries against deep discharge. Full recharge requires 
=16 hours. Extended charge times will not damage the 
batteries. 
A pilot light battery-charge indicator light will extinguish when 
oscilloscope has about 5 minutes of operating time remaining 
in the batteries. 
External Ac Source — 110 V to 126 V, 58 Hz to 62 Hz, 3 W. 
Can be operated at 104 V to 110 V with resulting slow dis- 
charge of internal batteries. 
insulation Voltage — 500 V RMS or 700 V (dc + peak ac) 
when operated from internal batteries, with the line cord and 
plug stored. When operated from ac, line voltage plus floating 
voltage not to exceed 250 V RMS; or 1.4X line voltage + dc + 
peak ac not to exceed 350 V. 


PHYSICAL CHARACTERISTICS 
Dimensions 


Weight ~ 


Net (without accessories) 
Shipping 





INCLUDED ACCESSORIES 
Viewing hood (016-0199-01); carrying case (016-0512-00); two 
4-A fuses (159-0121-00); identification tags (000-7983-00); 
identification tag (334-2614-00); carrying strap (346-0104-00); 
service manual; operator's manual. 





ORDERING INFORMATION 
214 Dual-Trace Storage Oscilloscope, 
Includes Batteries and Probes ........+++. $2,410 


POWER OPTIONS 
Option 01 — For 220 V to 250 V (48 Hz to 52 Hz) 


NF peLIIS BRUIT ING asscsssisccnsvccccecstcccssccssissstcccsneceieamotnsive NC 
Option 02 — For 90 V to 110 V (48 Hz to 52 Hz) 
SSNAETIIN: IPT IIITIININ sicdcceceesrasstenininanesinenapcspiiieaiienieiasitipasnainictitbinanimemmeniemaiints NC 


OPTIONAL ACCESSORIES 
10X Attenuator Package — A slip-on tip to provide lower cir- 
cuit loading (4.4 M2, ~20 pF) and higher maximum input voit- 
age 1000 V (dc + peak ac). Includes: flex tip (206-0060-00); 
10X attenuator (010-0378-01); pincher tip (013-0071-00); ba- 
nana tip (134-0013-00); IC adaptor (206-0203-00). 
Order’ O1O-GS7EO1 cscrcecosscenssrnrscavenenccssostassnesusstveussnsevsoesues $47 


Alligator Clip Kit — A pair of alligator clips that allow connect- 
ing the probe (or optional 10X attenuator) and ground lead to 
large (up to % in) conductors. Includes: 6-32 to probe adaptor 
(103-0051-01); red clip (015-0229-00); yellow clip 
(015-0230-00). Order 015-0231-00 .......ccccccscsrccccseressccees $20 


Probe-Tip — To BNC Panel Connector Adaptor. 

CHASE OTS-QOGE ON cccrssssvisscssrnsiscanissssssrvesceseersasavveevewcevens $8.00 
Probe-Tip to BNC Cable Adaptor. Order 103-0096-00 ... $11 
Power Cable Adaptor Assembly — A short length of two-wire 
power cord. One end has a female NEC socket fitting the 
200 Series power cords; the other end is left open so that the 
wires can be attached to a non-NEC male power plug. Plugs 
not supplied. Order 161-0077-01 .......csccsssseeesrsssennereeneee $7.00 


To order, call your local Tektronix Field Office, or call Tek’s 


National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
in Oregon call collect: (503) 627-9000, Ext 99. 
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10 MHz DUAL TRACE 


TEK STORAGE OSCILLOSCOPE 





T912 





10 MHz at 2 mV/div 
250 cm/ms Stored Writing Speed 


50 ns/div Sweep Rate (with X10 
Sweep Magnifier) 


8 x 10 cm Bistable Storage CRT 
Weighs ~7.9 kg, (17.5 Ib) 
Differential Input Option 


The 1912 Storage Oscilloscope is well suited for a 
wide range of applications in education and 
industry. As a training aid in basic electricity and 
electronics courses, the storage feature is highly 
useful in creating visual representations of electri- 
cal signals. In physics and engineering courses, 
storage permits the user to capture and display 
single-shot events like the pressure curve gener- 
ated in the compression chamber of an engine or 
the stress-strain characteristics of a material un- 
dergoing destructive testing. 


The T1912 has similar industrial applications, where 
it can also be used to compare input vs feedback 
signals in servo-mechanisms for shock and vibra- 
tion analysis, and countless other transducer- 
aided measurements. 


Besides bistable storage, the T1912 offers other 
features seldom found in economy-model oscillo- 
scopes including a delay line, that allows you to 
view the leading edge of fast-rising signals, a 
12-step calibrated vertical attenuator and con- 
stant bandwidth throughout the sensitivity range 
of 10V to 2mV per centimeter. Additional fea- 
tures include 19 calibrated sweep rates ranging 
from 0.5 s to 500 ns/cm, 3% amplitude and timing 
accuracy; and minimal corner shift over a broad 
vertical dynamic range. 


The 1912 may be ordered with a differential input 
option. In Diff mode, the T912 displays the differ- 
ence between CH 1 and CH 2 signals. The CH 2 
signal is automatically inverted. The algebraic 
sum of the CH1 signal and the inverted CH 2 
signal is then displayed on the CRT. 
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CHARACTERISTICS 
VERTICAL SYSTEM 

Mode Selection — CH 1: Displays only the CH 1 signal. CH 2: 
Displays only the CH 2 signal. Dual Trace: Displays CH 1 and 
CH 2 signals simultaneously. Alternate or chopped mode is 
automatically selected by the Sec/Div control setting, chopped 
mode is selected for settings >1 ms/div, alternate for settings 
=500 us/div. Trigger is derived from CH 1 signal only. 
Deflection Factor Range — 2 mV/div to 10 V/div in 12 steps 
in a 1-2-5 sequence. Continuously variable between settings, 
to at least 25 V/div. 


Accuracy 





+20°C to +30°C 
O°C to +45°C 


Within 3% 
Within 4% 





Frequency Response — Dc to at least 10 MHz (measured at 
—3 dB). 
Risetime — 35 ns or less. 


Chopped Mode Repetition Rate — ~250 kHz. 

Input Resistance — ~1 Mi). 

Input Capacitance — ~30 pF. 

Maximum Input Voltage — Dc Coupled: 400 V (dc + peak ac) 


800 V p-p ac at 1 kHz or less. Ac Coupled: 400 V (dc + peak 
ac) 800 V p-p ac at 1 kHz or less. 


Delay Line — Permits viewing edge of displayed waveform. 


HORIZONTAL SYSTEM 
Calibrated Range — 0.5s/div to 0.5 us/div in 19 steps in a 
1-2-5 sequence. Variable X1 to X10 magnifier extends maxi- 
mum sweep rate to 50 ns/div. 


Unmagnified 
Within 3% 
Within 4% 


Trigger Modes — Auto: Permits normal triggering on wave- 
forms with repetition rate of at least 20 Hz. Sweep “free-runs” 
in the absence of adequate trigger signal, or one with a repeti- 
tion rate below 20Hz. Normal: Permits normal triggering. 
Sweep does not run in the absence of an adequate trigger 
signal. Single Sweep: Displays one sweep only. Sweep cannot 
be triggered again until reset. Slope + Out — In: Sweep is 
triggered on the positive/negative-going slope of the triggering 
waveform. Level: Variable control selects the amplitude point 
on the trigger signal when sweep triggering occurs. 


Accuracy 












Magnified 
Within 5% 
Within 6% 









+20°C to +30°C 
O°C to +45°C 





Trigger Sensitivity — Auto and Normal: 0.5 div internal or 
100 mV external from 2 Hz to 5 MHz, increasing to 1.5 div in- 
ternal or 150 mV external at 10 MHz. 


External Trigger Input — Maximum Input: 400 V (dc + peak 
ac) 800 V p-p ac at <1 kHz. Input Resistance: ~1 M2. Input 
Capacitance: ~30 pF. 


X-Y OPERATION 
Sensitivity, Variable Magnifier — ~ 100 mV/div (X10 magni- 
fier), ~1 V/div (X1 magnifier), for X; Y is adjusted by vertical 
control. 
X-Axis Bandwidth — Dc to at least 1 MHz (measured 
at —3 dB). 
Input Resistance — ~1 Mi). 
input Capacitance — ~30 pF. 
Phase Difference Between X and Y Axis Amplifiers — With- 
in 5° from dc to 50 kHz. 


CRT STORAGE DISPLAY 
Writing Rate — At least 25 cm/ms. 
Enhanced Writing Rate — At least 250 cm/ms. 
Display Area — 8 cm x 10cm, internal graticule. 
Storage Phosphor — GJ (P1). 
Beam Finder — Locates off-screen display. 
Nominal Accelerating Potential — ~2.76 kV. 

AC POWER REQUIREMENT 

Line Voltage Ranges — HI-LO range accessible externally; 


110 V to 120 V, 220 V to 240 V line selector visible but not 
accessible externally. 


T900 
SERIES 


100 to 120 V Range — Hi: 108 V RMS to 132 V RMS. LO: 
90 V RMS to 110 V RMS. 


220 to 240 V Range — HI: 216 V RMS to 250 V RMS. LO: 
198 V RMS to 242 V RMS. 


Line Frequency — 50 Hz to 60 Hz. 
Power Consumption — 65 W maximum, 0.6 A maximum, at 
120 V, 60 Hz. 
PROBE ADJUST 
Output Voltage — =0.5 V. 
Repetition Rate — ~1 kHz. 
Z-AXIS INPUT 
Sensitivity — 5 V causes noticeable modulation. 
Usable Frequency Range — Dc to 5 MHz. 
Input Impedance — =~ 10 ki). 
ENVIRONMENTAL CHARACTERISTICS 


Ambient Temperature — Nonoperating: —55°C to +75°C. 
Operating: 0°C to +45°C. 


Altitude — Nonoperating: To 15 000 m; (50,000 ft). Operat- 
ing: To 4600 m; (15,000 ft) maximum. Operating temperature 
decreased 1°C/304.8 m (1,000 ft) above 1524 m (5,000 ft). 


PHYSICAL CHARACTERISTICS 


Dimensions 


Net (with panel cover) 
Net (without panel cover) 





INCLUDED ACCESSORIES 
3.5 ft P6006 10X Probe (010-0127-00); 2 m P6006 10X Probe 
(010-0160-00); service manual; operator's manual. 
a a a 


ORDERING INFORMATION 
T912 — Storage Oscilloscope ............ $2,255 
Option 01 — Differential Input ............csccseseseeeeeeeeeeeee +$110 

INTERNATIONAL POWER CORDS AND PLUG OPTIONS 

Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 


OPTIONAL ACCESSORIES 





Protective Front Panel Cover — Snaps over the oscilloscope 
front panel to protect controls during transport or storage. 
Molded from high-impact-resistant plastic. Storage compart- 
ment for two probes and cables is built into inner side. 

ee | | a a aaa $20 
Dust Cover/Rain Jacket (Not Shown) — Provides protection 
against dust accumulation when not in use, and against rain 
and snow during transportation. Constructed of 15 mil tough 
durable vinyl. An opening at the top allows access to the oscil- 


loscope handle. Order 016-0361-00 ........cccccsceeecsceeeneeseeeee $20 
C-5C Camera (Not Shown) — Order C-5C, Option 03 . $530 
P6122 — 10X Passive Probe. Order 010-6122-01 .......... $77 


To order, call your local Tektronix Field Office, or call Tek's 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
In Oregon call collect: (503) 627-9000, Ext 99. 


——— 


Tektronix offers a variety of programmable 
measurement instruments to meet your 
measurement needs. Starting with a wide 
performance base of GPIB compatible 
waveform digitizers, with capabilities up to 
14 GHz. And, with the 7D20 digitizer plug-in, 
your existing Tektronix 7000 Series oscillo- 
scope can become a GPIB programmable 
waveform digitizer—another example of our 
designed-in commitment to expandability. 


Plus, we have a broad range of other GPIB 
programmable instruments to complete 
your system—signal and power sources, 
measurement devices, switchers, spectrum 
analyzers, multifunction interface units. And 
they are all supported by a selection of 
instrument controllers, peripherals, and 
software. 


We have complete systems, too. From sin- 
gle instrument/controller combinations to 
multiple-instrument, multiple-bus configura- 
tions. These are fully integrated at our fac- 
tory before shipping and supplied with com- 
plete system documentation. 


AUTOMATED TEST 


And we provide extensive and ongoing 
documentation—hardware and software 
manuals, controller programming guides, 
instrument interfacing guides, application 
notes, even a regular newsletter on signal 
processing and instrument control. In addi- 
tion, an instrumentation software library pro- 
vides programs to help you develop mea- 
surement software to solve your 
measurement problems. 


Whatever your measurement needs, from a 
single GPIB instrument to an entire system, 
we're Sure you'll find the right measure of 
performance in the following pages. Take 
the time to discover what capabilities are 
available. Then call your Tektronix Sales En- 
gineer for complete details and specifica- 
tions. You'll be making an investment in per- 
formance that will pay dividends for years to 
come. 
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SYSTEMS INSTRUMENTS 


PROGRAMMING EASE... 


Another Order of Magnitude in 


Measurement Convenience 


Tektronix Standard Codes and 
Formats... 
A Commitment to Compatibility 


Tektronix Programmable Instruments Speak 
Your Language 

With Tektronix programmable instruments, com- 
patibility is the key. And it's more than just IEEE 
Standard 488 compatibility. It's total system com- 
patibility, from configuring to programming. This 
higher level of compatibility is achieved through 
conformance to the additional standard of 
Tektronix Standard Codes and Formats. 
Tektronix Standard Codes and Formats extend 
compatibility through: 


—An ASCll-coded language for easy, English-like 
programming. 

—Command names that are descriptive abbrevi- 
ations of instrument functions for simple and 
direct instrument control. 

—Universal message and data formats for instru- 
ment-to-instrument consistency. 


In short, Tektronix programmable instruments 
speak a system language that is the same as 
your language. 


Need to set your power supply to 5 volts? 


It's easy with the TM 5000 Series PS 5010 Pro- 
grammable Power Supply. Just send the mes- 
sage VPOS 5 over the IEEE-488 bus to the power 
supply, and it will change its positive output to 
5 volts. 


Want to set the negative supply to —9 volts? Just 
send VNEG 9, or even VNEG —9. All Tektronix 
programmable instrument commands are simple, 
English abbreviations for the instrument func- 
tions, with direct matches to the front-panel con- 
trol labels where appropriate. So, if you know how 
to operate the instrument, you essentially know 
what commands to send it. 
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TM 5000; IEEE Standard 488 compatibility in an attractive, high-density package for minimum use of bench top or system rack 


What could be simpler than DCV .2 to change 
your TM 5000 DM 5010 Programmable Multimeter 
to the 200 mV range for dc voltage measure- 
ments? Or ACV 2 to switch it to the 2 V range for 
ac measurements? But then, you may not always 
be sure of the range you need. So just send DCV 
or ACV without specifying the range, and the 
multimeter will auto-range to give you the best 
measurement. You don't have to learn a new lan- 
guage to speak to an instrument or understand 
instrument control messages—they’'re self 
documenting. 


Getting Your Message Across 

It doesn't take long to become familiar with the 
command set for any Tektronix programmable in- 
strument. And, once you have that familiarity, 
you'll want to begin actually programming for 
automated measurements. First, though, you'll 
need to know something about IEEE-488 bus 
communication. 


IEEE Standard 488 specifies overall bus func- 
tions, leaving many implementation options to de- 
signer discretion. One option is how controllers 
and instruments signal message endings to each 
other. Some controllers end messages by assert- 
ing End Or Identify (EO!) concurrent with sending 
the last character of a message, others by adding 
a line feed (LF) character and asserting EO! con- 
current with that. For compatibility, your instru- 
ments and controller must use the same mes- 
sage termination mode. 


Whatever your choice of IEEE Standard 488 in- 
strument controller, Tektronix programmable in- 
struments are designed for compatibility. A 
switch on each Tektronix programmable instru- 
ment lets you match it to your controller by select- 
ing the EOI only or EOI/LF message termination 
mode. But, if you've chosen a Tektronix control- 
ler, you won't have to bother with this switch. All 
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Tektronix-supplied instrument controllers use EOI 
only, and all Tektronix programmable instruments 
are shipped set for EOI only. 


Along with the Message Terminator switch, you'll 
also find that each Tektronix programmable in- 
strument has a bank of at least five additional 
switches. These are used to set the instrument's 
primary bus address 


For an IEEE Standard 488 system to work, each 
instrument on the bus must have a different ad- 
dress. Valid addresses range from 0 to 30, with 0 
reserved in some cases for the controller. Before 
connecting your Tektronix programmable instru- 
ment to the IEEE-488 bus, make sure each instru- 
ment is set to a different address. For most instru- 
ments, address checks can be done with a 
front-panel button. Pressing the button causes 
the address to appear on the instrument's dis- 
play. Some instruments also display their mes- 
sage terminator setting. 


The primary address links the controller to a spe- 
cific instrument. For example, when using a 
Tektronix 4050 Series Controller with 4050 BASIC 
Software, just primary addresses are used. 4050 
BASIC automatically converts primary addresses 
to talk and listen addresses. For example, a 4050 
BASIC statement to send VPOS 5 to a PS 5010 
Programmable Power Supply with a primary ad- 
dress of 22 would have the following format: 


PRINT @22:“VPOS 5° 


PRINT is the 4050 BASIC statement for sending a 
message to an instrument. The instrument's pri- 
mary address, 22 in this case, is always preceded 
in the statement by an “at” sign (@) and followed 
by a colon. The instrument message, VPOS 5, 
follows the colon and is always enclosed in 
quotes. Since the instrument will be receiving the 
message, PRINT causes the primary address to 
be automatically incremented to a listen address. 


Keep in mind, though, PRINT @22:“VPOS 5” is a 
statement format specific to 4050 BASIC. Other 
instrument controllers and software packages 
may use different statement formats, however 
the device dependent message is always the 
same. For example, Print #22:“VPOS 5" does the 
same thing in 4041 BASIC. 


We Interrupt This Message For a Brief 
Program 

In addition to being easy to program, Tektronix 
programmable instruments are friendly and infor- 
mative in respect to sending SRQ interrupts. 


With the basic message format in mind, you are 
ready to begin sending messages to your instru- 
ments. However, you should be aware that your 
instruments can occasionally interrupt what you 
are doing by asserting what is called an SRQ 
(Service Request). 


On some Tektronix programmable instruments, a 
front-panel button can also be programmed to 
generate an SRQ when pressed. This manually 
generated SRQ is a convenient way for you to 
interrupt and interact with a measurement pro- 
gram while it is running. 
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Tektronix Standard Codes and Formats mean friendly “front panel” commands for easy programming. 


This can be done with a serial poll, which is 
demonstrated in the following 4041 BASIC pro- 
gram example: 


100 ON SRQ(1) THEN GOSUB SRQHAN 

110 PRINT #16:“ACV" 

120 PRINT #10:“TR HOLDNEXT ON" 

130. 

140. 

150 . 

1000 SRQHAN: POLL STATUS;ADDRESS; 16; 10 
1010 RESUME 


Line 100 in the above example sets up a condi- 
tion that calls the SRQ handler routine “SRQHAN" 
whenever an SRQ is asserted. In the absence of 
an SRQ, the normal path of the program is taken. 
However, on an SRQ, the program branches to 
the SRQHAN subprogram, which contains a Poll 
Statement. The Poll statement checks each in- 
strument in the order of listed addresses to find 
the one asserting SRQ. When it finds the instru- 
ment with SRQ asserted, it services the SRQ by 
reading the instrument's status message into the 
Status variable (Status in the example Poll). Also, 
the instrument's address is placed in variable 
Address. (From these two variables, you can then 
tell which instrument asserted SRQ and why.) 
When the Poll completes, the Resume in line 1010 
Causes program execution to return to where it 
was when the SRQ caused the interrupt. 


In an actual programming situation, you may want 
to check the status code variable, Status, and 
base some action on its value before returning to 
the main programs. To make this easier, Tektronix 
programmable instruments all use the same sta- 


tus codes for universal conditions. For example, 
no matter what Tektronix programmable instru- 
ment you are using, 66 is the code for operation 
complete. A full list of status codes and their 
meanings is provided in each instrument manual. 


Tektronix programmable instruments also have an 
error code scheme that allows individual instru- 
ments to expand on the universal system status 
codes. This expansion is the result of an exten- 
sive message decoding system that checks for 
syntax errors, illegal combinations, etc., before 
messages are allowed to affect instrument opera- 
tion. Illegal setups are prevented, and specific, 
rather than generalized, error codes are available 
for each instrument. These error codes can be 
read over the IEEE-488 bus by sending the 
instrument an error query message (ERR?) or the 
event query message (EVENT?). Together, SRQs, 
polling, and event queries are an extremely pow- 
erful set of programming tools for assessing and 
controlling measurement systems. 


Queries Keep You Posted 

Specific information about instrument settings, 
measurement modes, etc., can be obtained with 
various instrument query messages. All Tektronix 
Standard Codes and Formats queries take the 
form of a keyword followed by a question mark. 
You send the query to the instrument as a 
message, and the instrument answers the query 
by returning a message over the bus. 

For example, here's a query sequence in 4041 
BASIC statements to obtain the trigger setting of 
a 7D20 Programmable Digitizer: 


INPUT #22 PROMPT “TRIG?":TRSETS$. 


USER ON PROGRAMMED FOR 
USER GENERATED SRQ 


The statement starts by asking: 
“What are your trigger settings?" 
The instrument answers by getting 
the settings and putting them onto 
the bus as a message: TRSET$. 
The Input statement is the means 
of receiving the message and stor- 
ing it in string variable TRSETS. 
When a string variable (variable 
name followed by $) is used with 
the Input statement, the entire mes- 
sage is stored in the variable. 


Perhaps you are interested in all 
the control settings of an instru- 
ment. SET?, a universal query for 
all Tektronix Standard Codes and 
Formats instruments, causes the 
queried instrument to send a mes- 
sage that lists all of its current 
settings. This entire settings mes- 
sage can then be stored in a string 
variable. You can acquire and store 
a number of instrument configura- 
tions in different string variables. 
Then, just by sending the appropri- 
ate string variable to an instrument, 
the instrument can be reset at any 
time to any of the stored configura- 
tions. (Since the settings message 
can be several hundred characters 
long, it may be necessary with 
some software packages to extend 
or dimension the string variable to a 
length capable of holding the 
message.) 


In essence, SET? is a “learn mode" of operation. It 
allows your software to “memorize” instrument 
setups for later use. If you would like to experi- 
ment with this, set your instrument to a familiar 
measurement configuration. Using 4041 BASIC, 
enter the following statements (20 is assumed 
here to be the address of a 7D20 Programmable 
Digitizer and SET$ is dimensioned to a length of 
300 characters to be sure to accommodate all of 
the instrument's settings): 


DIM SET$ TO 700 
INPUT #20 PROMPT “SET?":SETS 


Now change several of the control settings. Then 
enter the following statement: 


PRINT #20:SETS$ 


The instrument will switch its control settings 
back to those stored in SETS. 


To see what is in SET$, just enter PRINT SETS. 
The entire settings message will be printed out on 
the terminal screen for your inspection. 


Each Tektronix programmable instrument re- 
sponds to a variety of queries, each query con- 
sisting of a keyword specific to the information 
desired. If you would like to know what measure- 
ment function your DM 5010 Programmable Digi- 
tal Multimeter is set up for, just send it “FUNC?’. 
The DM 5010 will prepare to send back DCV, 
OHMS, DIODE, ACV, or ACDCV and the mea- 
surement range the function is set for. Send the 
Same query to your FG5010 Programmable 
20 MHz Function Generator, and it will prepare to 
send back FUNC SINE, FUNC SQUARE, OR 
FUNC TRIANGLE, depending on the waveform it 
is generating; another example of how Tektronix 
Standard Codes and Formats instruments work 
with you in plain English. 
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TEK sortware 


SOFTWARE AND DOCUMENTATION 


Instrumentation Software Library 

The Tektronix Instrumentation Software Library 
provides software and application information to 
aid in the design and implementation of measure- 
ment solutions using Tektronix programmable in- 
struments. In addition to Utility Software de- 
scribed in detail below, the library contains 
Application Software and User Software. Applica- 
tion Software provides a complete solution to a 
measurement problem using Tektronix program- 
mable measurement instruments or systems. Ap- 
plication Software is ready to run and requires 
little or no software integration or modification by 
the user. User Software is developed by users to 
perform specific measurements or functions with 
Tektronix programmable instruments or systems. 
Application Software, Utility Software, and select- 
ed User Software are available on tape media. 
Other user software is available as printed listings 
only. 


The Tektronix Instrumentation Software Library 
Catalog contains abstracts and ordering informa- 
tion for available programs. For a copy of the 
latest catalog, ask your Tektronix Sales Repre- 
sentative for Tektronix literature number 45W- 
5293. 


Utility Software 

As part of our continuing support program for 
users Of GPIB test equipment, Tektronix now 
offers software tools in the form of Utility Soft- 
ware. Utility Software is a set of instrument 
utilities designed to perform a variety of functions 
on specific GPIB instrument/controller combina- 
tions. The present offering includes utility soft- 
ware for the 7D20 and 7D20T Programmable 
Digitizers, the Sony/Tek 390AD Digitizer, and the 
entire TM 5000 line of programmable instrumenta- 
tion products. This utility software is available for 
the Tektronix 4041 System Controller and the 
Tektronix 4052A Graphic Desktop Computer. 


Utility software is designed to significantly ease 
the task of creating test and measurement soft- 
ware, historically one of the most expensive tasks 
in solving a measurement problem with an auto- 
mated system. Each utility routine is designed as 
a BASIC subprogram which is easily transferred 
to your measurement programs and called by a 
single BASIC statement. These subprograms 
eliminate the need to design, write, and debug 
program segments to perform the most-used 
utility functions between controllers and instru- 
ments. This can save you considerable time and 
expense. 
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instrument Interfacing Guides 

As a system integration aid, Tektronix provides 
Instrument Interfacing Guides for selected GPIB 
instruments. These guides aid the user in config- 
uring, connecting, and getting the instrument 
operating with a controller as quickly as possible. 
They contain specific information on the GPIB 
operation of the instrument. Designed to supple- 
ment the operator's manual, they are supplied 
free of charge with the instrument, or are avail- 
able separately. See your Tektronix Sales Repre- 
sentative for details on these interfacing guides. 


Controller Programming Guides 

As an additional aid in GPIB system integration, 
Controller Programming Guides are supplied with 
each 4041 System Controller and 4052A Graphic 
Desktop Computer. These programming guides 
supply specific information and guidelines on the 
controller's GPIB operation capability, as well as 
suggestions for getting the best performance 
from your controller/instrument combination. Sam- 
ple programs are used to demonstrate all aspects 
of GPIB operation and processing power of the 
controller. 


Programmable Instruments Newsletter 
HANDSHAKE is an applications newsletter for 
signal processing and programmable instrument 
control. Published quarterly, it contains technical 
articles on measurement processes, techniques, 
and instruments. HANDSHAKE is offered free. 


Other Support 

Each Tektronix programmable instrument and 
system is supplied with complete user and main- 
tenance manuals. Operator and maintenance 
training is also available to help you get the most 
out of your instruments or systems. 


System Support—The Added Value 

This combination of utility software, instrument 
interfacing guides, and controller programming 
guides is a definite value in solving your measure- 
ment problems with a system of Tektronix pro- 
grammable instruments, and demonstrates the 
continuing support Tektronix provides for its 
products. 


AUTOMATED TEST 
SYSTEMS SUPPORT 


ORDERING INFORMATION 
UTILITY SOFTWARE 


7D20/7D20T/4041 Utility Software 

Provides 7020 Programmable Digitizer utilities for use on the 
4041 System Controller. Includes subprograms to transfer 
waveforms from the 7D20 to the controller, transfer waveforms 
to the 7D20, store waveform data and retrieve it from the 
4041's tape storage, plot waveform data on a graphics termi- 
nal, and other useful instrument utilities. Desired utility subpro- 
grams can be appended to your 4041 BASIC measurement 
program. Supplied on DC 100 tape media. 


Order 062-6959-01 .0........ccccscseceeeeseeeeeees $150 


7D20/7D20T/4052A Utility Software 

Provides the same capabilities as 062-6959-01 above to oper- 
ate the 7D20 Programmable Digitizer with a 4052A Graphic 
Desktop Computer. Supplied on DC 300 tape media. 

Ordier 062-696 1-01 .....escccccscscescsescccccesere $150 


390AD/4041 Utility Software 

Provides 390AD Programmable Digitizer utilities for use on the 
4041 System Controller. Includes subprograms to transfer 
waveforms to and from the 390AD, plot waveform data on a 
graphics terminal, and other useful instrument utilities. Desired 
utility subprograms can be appended to your 4041 BASIC 
measurement program. Supplied on DC 100 tape media. 


Order 062-6956-01 ........scccsrsessssosesesesceee $150 


390AD/4052A Utility Software 

Provides the same capabilities as 062-6956-01 above to oper- 
ate the 390AD Programmable Digitizer with a 4052A Graphic 
Desktop Computer. Supplied on DC 300 tape media. 

Order 062-6960-01 ...........eccecccceeceeeeeeeeee $150 


TM 5000/4041 Utility Software 

Provides utilities for the entire TM 5000 line of GPIB measure- 
ment products to operate with a 4041 System Controller. In- 
cludes subprograms to acquire peak-to-peak values from pro- 
grammabie digital counters, supply status and error code mes- 
sages, and other useful instrument and programmable function 
card routines. Supplied on DC 100 tape media. 


Oriler O62-GOSG-O4 sssssssccsscescasasassiiccsncesin $150 


TM 5000/4052A Utility Software 

Provides the same capabilities as 062-6958-01 above to oper- 
ate TM 5000 GPIB measurement products with a 4052A 
Graphic Desktop Computer. Supplied on DC 300 tape media. 
Ordder 062-6957-011 ..cscccecsesesasereseseseseneese $150 


For information on other measurement instrument software 
available from Tektronix, contact your Tektronix Sales 
Representative. 
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A Controller to Match Your Instrumentation 
System Needs 

The one common element that binds both large 
and small instrumentation systems together is 
the system controller. Tektronix offers a number 
of IEEE-488 controllers to fit your system needs 
The system, or instrument controller, is in reality 
just a computer that has been designed to opti- 
mize the interaction and communication between 
the controller and a wide variety of programma- 
ble instruments and peripherals. This interaction 
is enhanced by instrument control commands in 
a high-level programming language such as BA- 
SIC, eliminating the need for the user to under- 
stand the IEEE-488 interface protocol in detail. 
The user only needs to supply the instrument ad- 
dress and the function to be performed. The 
controller automatically takes care of the 
rest—interface handshaking, bus states and 
transitions, etc. 


The ideal controller for a particular use depends 
upon the specific requirements of the applica- 
tion. Such varied applications as laboratory auto- 
mation, manufacturing test, QA/QC, 
service/repair, and environmental data 
acquisition/analysis each have unique controller 
requirements. Some applications require little or 
no operator interaction and perform repetitive 
tasks Over and over again. For these cases, a 
tamper-proof execute-only controller capable of 
running unattended with little or no display re- 
quirements is often very desirable. 


The other end of the application spectrum may 
require a large amount of operator interaction for 
developing programs, providing operator 
prompts and instructions, reviewing intermediate 
or final test results, and making changes in the 
test setup based upon test results. Where 
graphics are helpful as an analysis tool, a con- 
troller with an integrated display screen may be 
the best choice. 


Expandability and flexibility is another important 
consideration in choosing an instrument control- 
ler. For example, controllers without an integral 
CRT for display allow you to select the exact dis- 
play features which best suit the requirements of 
the application. For program development, a low- 
cost alphanumeric-only terminal may be best. 
However, for interactive applications or data 
analysis and interpretation, a graphics terminal, 
perhaps with color, would be a better choice. 
This ability to choose screen size, resolution, 
number of lines, color, and other display parame- 
ters greatly enhances the controller's capability. 


Likewise, the ability to add memory, program 
ROMs, system peripherals, etc., greatly en- 
hances a system controller's capabilities. This 
expandability will allow you to reconfigure your 
system to meet future measurement needs as 
applications change. 


Whatever your current or future instrumentation 
system needs, Tektronix controllers provide a 
choice to allow systems to be configured with 
the right operator interface, memory, display, 
hardware interfaces, and peripheral support. 


GPIB 4041 System Controller 


The 4041 complies with IEEE Standard 488-1978 
and with Tektronix Standard Codes and 
Formats. 





Easy to Use Extended BASIC with 
Local/Global Variable Definition 


32 Kbytes Memory Standard — 
Expandable to 160 Kbytes 


Four New ROM Packs to Enhance the 4041 
for PROM File Creation, Special Graphics, 
and Signal Processing Capability 


Easily Configured for Any Implementation of 
the IEEE Standard 488 


Execute Only Mode for Program Security 
Detachable Keyboard (Option) 
Modular Design — Rackmount or Portable 


The 4041 Controller is a powerful, flexible, ex- 
pandable IEEE Standard 488 (GPIB) systems 
controller designed to work with Tektronix and 
other vendor's IEEE Standard 488 instruments. 
While the basic unit is intended principally for ex- 
ecute only environments such as production line 
testing, a variety of options and peripherals are 
available to equip the 4041 for full interactive 
flexibility. Tektronix’ full line of terminals (graph- 
ics or alphanumeric, storage or raster, and color) 
are completely compatible to create an optimum 
programmer interface in the more sophisticated 
areas. Software features similarly span the range 
from the occasional programmer to the sophisti- 
cated programming team tackling complex appli- 
cations. The basic 4041 permits very compact 
system configurations that go into applications 
impractical for earlier generations of systems 


SYSTEM 
CONTROLLERS 





4041 Architecture 

The 4041 Controller contains three microproces- 
sors. The CPU is the powerful 16-bit 68000. Stan- 
dard memory is 32 kbytes with optional expan- 
sion to a maximum of 160 kbytes. A 20-character 
alphanumeric LED display, a 20-character ther- 
mal printer, a DC 100 cartridge drive, 18 key- 
numeric/function keypad, a GPIB port, an RS-232 
port, and a real-time clock and calendar capabili- 
ty are all standard. An additional GPIB/RS-232 
port pair is optional, with the second GPIB port 
having DMA (Direct Memory Access) capability, 
which allows you to separate the slow instru- 
ments on one port and the fast instruments on 
the DMA port for best possible throughput. 


The standard 4041 BASIC can be expanded by 
installing ROM (Read-Only Memory) packs to ex- 
tend operational features of the 4041 into a 
broad range of systems applications. 


Option 01 adds a second pair of ports (one IEEE 
Standard 488 and one RS-232). The Option 01 
IEEE Standard 488 port has DMA capability. Oth- 
er options include an 8-bit parallel TTL port (Op- 
tion 02), the program development ROMs and 
carrier (Option 30), and a program 
development/debug keyboard (Option 31). Op- 
tions 30 and 31 could thus let a test engineer 
easily and temporarily convert an installed exe- 
cute-only 4041 into a debug/edit mode, make 
necessary program changes, and restore it to 
the tamper-proof condition. Extensive program 
development, however, would normally be ac- 
complished at a programming station consisting 
of an Option 30 4041 plus a CRT terminal to per- 
mit multi-line viewing of program listings. 


The 404] package is a compact monolithic unit of 
identical height and width to the TM 5003 Power 
Module. A 4041 and TM 5003 can be easily fas- 
tened together and used on the bench or rack- 
mounted as a single unit, leading to extremely 
compact system configurations suitable for 
crowded benches and racks or use in vans, 
ships and aircraft. 
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Language Enhancements 

BASIC is an excellent language for the occasional 
programmer, and was chosen for the 4041. Its 
English-like Commands, simple syntax, and line- 
by-line interpreter implementation combine for 
friendly, easy use. To improve the self- 
documenting characteristics and reduce mainte- 
nance costs, 4041 BASIC is enhanced by several 
features. Variable names may be up to eight 
characters, allowing the programmer to select 
meaningful names like Risetime, Voltage1, or 
Delay. Subprograms and program lines may be 
named, with examples such as SRQHANDL or 
CALCRMS. 


Traditional BASIC leaves much to be desired for 
most sophisticated programmers, however, 4041 
BASIC includes many enhancements such as 
FORTRAN-like subprograms. Variable passing 
from main to subprograms and the ability to 
declare any variables as local or global means 
that a team of programmers can work quite 
independently on a massive task, with the main 
program ultimately being not much more than a 
series of subprogram Call statements. Other pow- 
erful features include optional data types (short 
and long floating point plus integer), a Compress 
command to optimize memory use, a proceed 
mode which overlaps I/O and processing opera- 
tions for maximum system speed, logical unit 
assignment capability, and up to 160 kbytes of 
memory directly addressable without overlays or 
paging techniques. 


New ROM Packs 

The 4041R01 Graphics ROM pack gives the 4041 
the capability to generate graphic commands to 
interact with peripheral devices using Tektronix 
compatible graphic codes. These high-level and 
primitive commands allow you to construct and 
incorporate graphic images, symbols, charts and 
diagrams into your system's application. 


The 4041R02 Plotting ROM Pack gives the 4041 
the capacity to generate graphs and to plot data 
with very little programming knowledge needed. 
Designed as an easy-to-use tool to automatically 
generate scientific graphics, the Plotting ROM 
pack requires the presence of the 4041R01 
Graphics ROM Pack to operate. The automatic 
plotting commands are the heart of the 4041R02. 
These commands, given your data, draw axes 
with appropriate tic marks and plot the desired 
data. You need little experience to program 
graphics or plotting routines, all you need to do is 
supply the data to be graphed. 


The 4041R03 Signal Processing ROM Pack gives 
the 4041 the ability to support instrumentation 
system applications requiring waveform process- 
ing. Coupled with our programmable digitizers 
and oscilloscopes, it will produce broader system 
configurations and effective solutions for signal 
analysis. The functions contained in the 4041R03 
provide a high-level approach to deal with signal 
processing applications normally solved by 
lengthy programming requiring extensive knowl- 
edge of waveform processing and computer 
fundamentals. Combined with the graphics and 
plotting ROM packs, the 4041R03 allows you to 


The 4041R04 Utility ROM Pack adds still more 
general-purpose capabilities to your 4041 System 
Controller. These range from such convenience 
items as one-line descriptions of error codes to 
capabilities for building PROM files for program- 
ming your own EPROMs. 


The 4041R04 gives you the ability to have English 
error messages printed, interval/time of day Timer 
devices (allows complex interrupt capability at 
time of day or after specified number of sec- 
onds), a Soft ROM pack loader function, and the 
Capability of being able to put often used pro- 
grams into EPROM. The accessory PROM builder 
kit allows you to develop the EPROMs to use with 
the PROM file system. PROM files are built using 
the “PRMBLD" program, which creates a ROM 
image of the program that can be saved on the 
DC 100 tape. Once the image is saved, it can be 
transferred over one of the 4041's interfaces to 
your PROM programmer using “RMXFER". 


Test and Measurement Orientation 

The 4041 Controller was developed simultaneous- 
ly with the TM 5000 instrument family, and opti- 
mized as an instrument controller. Many of the 
IEEE Standard 488 functions are simple high level 
commands in 4041 BASIC. Examples include 
ATN, GET, LLO, and several others. In its power- 
up default condition, the 4041 implements 
Tektronix Standard Codes and Formats and 
thus can communicate instantly with Tektronix 
IEEE Standard 488 instruments without any pro- 
grammer attention to formats, syntax, delimiters, 
number format, etc. However, the 4041 also has 
virtually complete, programmable control over 
every IEEE Standard 488 line and condition. When 
this ability is combined with the 4041's Logical 
Unit assignment and stream specification ability, 
virtually any IEEE Standard 488 instrument or 
device can be easily handled. The stream specifi- 
cation ability means that a particular device's 
format, syntax, end-of-message character, and 
other idiosyncrasies can be described one time in 
a Logical Unit assignment statement. Thereafter, 
the programmer can control or obtain data from 
that instrument as easily as from an instrument 
that fully complies with Tektronix Standard 
Codes and Formats. 


The error trapping and handling capabilities of the 
4041 are of particular importance in test and 
measurement systems. Virtually any category of 
error—in instruments, peripherals, on the bus or 
even within the 4041—can be trapped and han- 
died by software drivers. When coupled to the 
powerful self-diagnostics and error reporting fea- 
tures of TM 5000 instruments, very fault-tolerant 
systems can be configured which demand little or 
no operator skill. 


CHARACTERISTICS 
FRONT PANEL KEYBOARD 
SYSTEM KEYS 

Auto-Load — Causes the internal magnetic tape to rewind and 
find the “AUTOLD” program. This program is then loaded into 
memory and execution begins. 
Abort — Halts program execution if no user-specified handler 
routine is called by the program. If a handler routine is specified 
for the Abort key, program control is passed to that routine. 


Proceed — Performs one of the following functions depending 
on equipment or program state: 

1. Causes program execution to start at the next program line 
if a Pause was encountered. 

2. Resumes execution after an Abort. If a program is loaded 
from the tape, execution starts from the first program line. 

3. Delimits user input when requested from an Input statement. 
Clear — Clears the alphanumeric display. Does not clear user- 
defined prompts or the input cursor from an Input statement. 
Eex — Causes the number requested by an Input statement to 
be entered in scientific notation. Numbers entered after press- 
ing the EEX (Enter Exponent) key are considered part of the 
exponent. 

Pause — Halts the program after executing the current line. If 
the current program line is an Input statement, the program 
stops before the execution of Input. 


USER-DEFINABLE FUNCTION KEYS 
Numeric user-definable function keys, 0-9, can be assigned 
subroutines by the applications program. The keys may be re- 
defined by the program during execution to allow for unlimited 
user routines. The function keys can be enabled or disabied 
under the control of a program. 
Numeric values are assigned to these keys for entering infor- 
mation requested by an Input statement. When input has been 
completed, user functions assigned to these keys are re- 
enabled. 
The other two keys on the front-panel keyboard are the deci- 
mal key (“.") and the minus (“—") key. The decimal key is pro- 
vided for decimal point entry associated with numeric and the 
minus key is used to enter negative numbers associated with 
numeric. 
Keyboard overlays may be used for labeling the function keys 
with a number or an abbreviation of the user routines. 


FRONT-PANEL DISPLAY 
The front-panel display communicates test procedures and op- 
erator prompts and displays intermediate or final program re- 
sults. The display is fully programmable. 


ALPHANUMERIC DISPLAY 

Alphanumeric Line — Twenty characters. 
LED — Sixteen segments. 
Size — Height: 3.8 mm (0.15 in). Width: 2.8 mm (0.11 in). 
Characters Per Cm — 1.6 characters/cm (4 characters/in). 
Character Symbols — Sixty-four. 
Message Viewing Time — Programmable. 
Scrolling Rate — Programmable. 

SYSTEM INDICATORS 


Leds — Located on the display front panel indicate the status 
of the system. 


Busy — Indicates that a program is running. A blinking Busy 
light indicates that the system has Paused (temporarily halted). 


Power — Indicates the machine is on. 


1/0 — Indicates that an Input/Output operation is being 
performed. 

FN — Indicates that the user-definable function keys are 
enabied. 


MAGNETIC TAPE DRIVE 
Magnetic tape drive is used to store user's programs and data. 
The tape is the primary means of loading programs, particularly 
for execute-only applications; in addition, the tape drive pro- 
vides for long-term unattended data logging. 
File Structure — 48 named files (maximum). 
Capacity (Physical Records) — 650 typical (600 minimum). 
Physical Record — 256 bytes. 
Average Transfer Rate — 10.24 kbits/s. 
Search Speed — 1520 mm/s (60 in/s). 
Tape Rewind — 1520 mm/s (60 in/s). 


Tape Cartridge — 100A Certified Data Cartridge fromTek- 
tronix. 





produce, analyze and display waveforms 
semiautomatically. 
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PRINTER 
The printer produces hard copies of the intermediate or final 
program results, operator prompts, and changes in variables or 
system status. Messages longer than 20 characters are printed 
on succeeding lines where the user can specify the appropriate 
indentation for better delineation and readability. 


Printing Method — Thermal, fixed head. 

Capacity — 20-character alphanumeric line. 

Font — 5 x 7 dot matrix printed. 

Character Size — 2.5 mm high x 1.8 mm wide (0.10 in high x 
0.07 in wide). 

Line Spacing — 6 + '/2 lines/in. 

Printing Speed — 2.0 + 0.24 lines/s. 

Feed Speed — 8.46 mm/s (0.34 in/s). 


Character Set — 26 Uppercase letters 
26 Lowercase letters 
10 Numeric digits 
34 Special characters 
32 Control characters 
128 Total 


Paper Size — 60 mm x 25 m (2.36 in x 82 ft). 


CONTROLLING THE BUS 
The 4041 automatically controls all bus management signals in 
the proper sequence for the desired interface task and instru- 
ment interaction. Bus management functions use direct IEEE 
Standard 488 mnemonic commands to accommodate difter- 
ences in implementation of GPIB on other equipment. Virtually 
all legal bus states can be programmed this way, which affords 
a high degree of flexibility for addressing various system 
applications. 
BUS INTERRUPTS 

The 4041 has the ability to detect and respond to various types 
of interrupt conditions that can be generated on the GPIB. 
User-specified software handlers can be written to perform var- 
ious tasks when these conditions occur. Interrupts can be pro- 
grammably ENABLED or DISABLED. 





Interrupt Conditions 

Mnemonic Message 
SRQ Service Request 
EOI End or Identify 
IFC Interface Clear 
DCL Device Clear 
TCT Take Control 
MTA My Talk Address 
MLA My Listen Address 

BUS COMMUNICATION 


Interface and bus device addressing are programmable. This 
allows the user to direct message and data flow to and/or from 
the appropriate interface and GPIB peripheral. Information 
such as primary and secondary addressing, along with perti- 
nent device-dependent information, can be attached to a spe- 
cific Logical Unit number. Subsequent communication with that 
GPIB device can be directed to the Logical Unit, eliminating the 
need for redundant or repetitious statement programing. 


TRANSFER RATES (IEEE STANDARD 488) 
Transfer Rates for the Standard Interface 














Exceeds 5 kbytes/s Exceeds 5 kbytes/s 
Exceeds 16.5 kbytes/s | Exceeds 19.5 kbytes/s 


Normal Mode 
Fast Mode 









SERIAL INTERFACE 
The 4041 comes with a standard serial asynchronous 
RS-232C interface. The 4041 can support applications requir- 
ing terminals, modem/host communication, or instrumentation 
with this interface protocol. 


In addition to standard transmission rates from 75 to 9600 
baud, transmission rates are programmable to any integer 
ranging from 2 to 9600 baud. 


Full Duplex — Full capability (half duplex not supported). 
Transmit/Receive — Matched rate only. 

Bits Per Character — 5, 6, 7, or 8 bits. 

Stop Bits — 1 or 2. 

Parity — Even, Odd, High, Low, None. 


ERROR AND INTERRUPTS 
Conditions such as parity, framing and overrun errors receipt of 
data or data available, and Break can all be programmably cap- 
tured. User routines or handlers can then direct what action 
should be taken, depending on the particular condition. 


The end of message delimiter (EOM) can be programmed to 
any one or two character ASCIl string. This enables the 4041 
to communicate with most hosts or peripherals via the serial 
interface, or GPIB interface. 


CLOCK/TIMER 
One clock provides date and time of day which is programma- 
bly set. The timer clock returns the time in seconds since pow- 
er up. The timer has 10 millisecond resolution. 


SELF-TEST 
An integral part of the 4041 is the self-test feature, which as- 
sures the user of reliable operation. Self-test is executed auto- 
matically on power-up and performs extensive hardware and 
operating system tests. 


SYSTEM VERIFICATION 
The system verification tape is a standard accessory that tests 
4041 components not covered by the self-test. These include 
front panel controls and indicators, and the optional program 
development keyboard interface line drivers can be tested. If 
necessary, by connecting loopback connectors. 


DYNAMIC RANGE 
Short Floating Point — Maximum + 3.40282 E+ 38; Minimum 
+ 2.93874 E+39. 


Long Floating Point — Maximum + 1.7976931348623 
E +308; Minimum + 5.562684646269 E—309. 


Integer — +32768 to + 32767. 
Character String Length (Maximum) — 32767. 


Array Elements (Real, Integer or Character Arrays) — 
32767 elements maximum per row (or column); limited by total 


memory installed. 


AC POWER REQUIREMENTS 
Line Voltage — 90 to 132 V ac and 180 to 250 V ac. 
Line Frequency — 48 to 66 Hz. 
Power Consumption — 120 W (maximum). 


ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature — Without Data Cartridge or Printer 
Paper: 0°C to —55°C. With Data Cartridge or Printer Paper: 
0°C to —45°C. 

Storage Temperature — Without Data Cartridge or Printer 
Paper: —40°C to —75°C. 

Humidity — Without Data Cartridge or Printer Paper: 95%. 
With Data Cartridge or Printer Paper: 85%. Nonoperating: 
95%. 

Altitude — Operating: Sea level to 4600 m (15,000 ft). Nonop- 
erating: Sea level to 15 000 m (50,000 ft). 

EMI — Meets FCC Part 15, Subpart J, Class A and VDE 0871 
Class B. 


PHYSICAL CHARACTERISTICS 


Dimensions 


Net 
Net (with options) 


INCLUDED ACCESSORIES 
Power cord (161-0066-00); biank overlays for FP keyboard 
(334-4074-00); system verification tape (062-5828-00); biank 
DC 100 Tape Cartridge (119-1350-00); RS-232 male loop back 
connector (013-0198-00); roll of printer paper (006-3557-00); 
instruction manual. 
ee a ee 


ORDERING INFORMATION 
4041 System Controller... $4,995 





Option 01 — Second GPIB and RS-232C .............6 +$1,600 
Option 02 — TTL Interface 8 Bit Parallel Interface .... +$800 
Option 20 — Added Memory 64 Kbyte Total .......... +$1,300 
Option 21 — Added Memory 96 Kbyte Total .......... +$1,800 
Option 22 — Added Memory 128 Kbyte Total ........ +$2,250 
Option 23 — Added Memory 160 Kbyte Total ........ +$2,650 
Option 30 — Program Development ROMs and 

FOR COREE csscscscnacnniciasannstanstasatedsiennancinasaaninnmnsnenies +$995 
Option 31 — Program Development Keyboard .......... +$550 


RACKMOUNTABLE KIT 
Cabinet-to-Rackmount Conversion Kit — Equipped with 
slide-out assembly to rackmount a 4041 Instrument Controller 


to the left of a TM 5003. Order 040-0984-00 ............ece0 $190 
ROM PACKS 

4041R01 — GraphicS ROM Pack .....ccccccccsseseesersseesseenees $495 
4041R02 — Plotting ROM Pack ....csssccccsssssessesserscsesees $495 
4041R03 — Signal Processing ROM Pack ........sseseresseee $795 
4041RO4 — Utility ROM Pack .......cccccecccsesesessesecseserecerees $295 
Accessory Package Kit — For 4041R04. 

ae NE AINE SUED stuiesticisisiesseiciiaiisiaiiaarcniimaeiiaiii $145 
EPROM Kit — For 4041R04. Order 020-0101-00 ............ $50 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 


FIELD INSTALLED MODIFICATIONS 


AORTTE cicinntaamnemueniianionnmmnanmin $1,800 
SOURS tiie $1,000 
SRE TETIT TTD. ici iene einininasiiaciiiiaimeaniinin $995 
BOR TESA ccsrecinrnerorsececesesveussssecvecnscsensaumisedtouanssseneusuenneseseses $550 
First Expansion from standard configuration (32 kbytes 

for total of 64 kbytes). Order 040-1021-00 ..........css000 $1,500 
Memory Expansion of 32 kbyte increments above 

64 kbyte total. Order 040-1022-00 .........sccsssessessceseseesees $600 


OPTIONAL ACCESSORIES 
ROM Carrier — Order 013-0215-00 .........eereeerseernnsenees $150 
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4052A System Controller 


11 Inch DVST Display 
Graphic Enhanced BASIC 





Mainframe Memory Expandable to 64 k 


Extended Memory File Manager 
to 512 Kbytes 


High Speed 16-Bit, Bit-Sliced Processor 
GPIB and RS-232C Compatible 


GPIB 4054A System Controller 
19 Inch DVST Display 





Enhanced High Resolution Graphics 
Dynamic Graphics Option 

Thumbwheel Controlled Crosshair Cursor 
Mainframe Memory Expandable to 64 k 


Extended Memory File Manager 
to 512 Kbytes 


GPIB and RS-232C Compatible 


ROM PACKS 


GPIB Enhancement ROM Pack 


Improves the performance of the 4052A and 
4054A as instrument controllers using thirty-nine 
commands; twelve to facilitate standard GPIB 
commands using direct call statements; twelve 
to improve GPIB polling by adding parallel poll- 
ing, control of SRQ sensing, automatic serial poll- 
ing and decoding of Tektronix Codes and For- 
mats for standard error messages. Fifteen 
additional commands expand binary data acqui- 
sition and automated data manipulation. 

COG ADSI. ssscencssvtsascemacmenmmaneneics $495 
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See page 130 for full description of 4054A GPIB System Controller. 


Signal Processing ROM Pack #1 


Adds seven new functions which can be applied 
to one dimensional data arrays; integration, dif- 
ferentiation (2 and 3 point), fast graphing, locat- 
ing minimum and maximum, and crossing over a 
threshold. Functions operate 2 to 10 times faster 
than equivalent BASIC routines. 

Grider ADB ZI?  ssssinsenscacnncenecsscneovssnsasieniexs $250 


Signal Processing ROM Pack #2 


Extends array handling capabilities by adding 
commands that perform Fast Fourier Transform 
(FFT), its inverse (IFT), convolution, correlation, 
windowing and related utility functions. Functions 
execute 7 to 20 times faster than BASIC 
routines. 

CE RO  seaikicis casstivanireesiiaaincnnnseaepnenios $495 


Extended Memory File Manager 


Integrated-RAM-based peripheral with command 
Structure similiar to 4907. Provides storage of 
data files and programs with high speed 
transfers. 

Order 4052F27 256 Kbytes .....ccccscssccsees $2,500 
Order 4052F28 512 Kbytes ....ccccccssccrreees $3,300 


ROM Expander 


Permits connecting up to eight ROM Packs to 
the 4052A or 4054A. Series desktop computer. 
Utilizes one slot of existing two slot backpack. 

{Ge BS |) $800 


TEK ori Senne 





4662 multi-color Digital Plotter 





Intelligent B-Size Plotter 
Built-in RS-232 and GPIB Interface 








NEW 4691 color Graphics Copier 


NEW 4105 color Dispiay Terminal High Image Quality and Excellent No Hysteresis or Drift 
Ge ae ae a eee Color Saturation 
Low-Cost, High Quality Color Graphics Adjustable to A & B Size See page 137. = 


and Aiphanumerics 
125 Color Shades 





Addressable Display Matrix of 4096 by a in 

4096 Points Clear Transparency Capability 
. LJ ' 

Select 8 Colors from a Palette of 64 Landscape and Portrait Formats e —< 

Protected Fields Four-Way Multiplexer Option | ’ a. | 

Compatible with 4691 and 4695 Color See page 103. == 

rte ——— 4907 File Manager 





See page 98. Flexible Disc, Double Densi 


Up to Three Discs, 630 kbytes/Disc 
4050 Series Compatible 
Built-in File Manager 














Advanced Multiple Level, File-By-Name 


System 
SS ——S———————————————————— eS 


See page 131. 


4611 Hard-Copy Unit we 

4025A Display Terminal (TS eR A A TS t 
Aloh +s Gronks Low Copy Cost ty 
EEE tinh Contrast, Permanent Images a 
ASCII Character Set and Finger Tip Editing 
Enh 2 Wate: lnsiaibalt anal Electrostatic Process th 

nhanced, Blinking, Inverted an EE a 
Underlined Fields Compatible with 4025A =, 
Protected Fields See page 133. | ; 
16 User-Definable Keys yyy 
Learn Mode , ~ ave = 
Video Hard-Copy Output | . 
0 rs an ae oe ee ee Se ma 


See page 127. 














4909 multi-user File Management System 








Cel —— Shared Access Up to 10 Users 
4932 cps Extender 4643 Printer 32 Mb to 96 Mb Capaci 


Path Se west 22 Sie SS) ee ee 
Extends GPIB Communications Up to 500 m_ _—~Fast, High-Quality Matrix Printin a oo 














Variable Length Records 





User Transparent Operation Easy to Use Seeatiemateeitiied 

See AES Saas S aE” oncatena olumes 
Especially Designed for Use with International Characters sieht thai th 
4909 System Fan-Fold, Tractor Feed ee 
pth) wine ann 2 High-Speed GPIB 

See page 132. See page 135. 


See page 132. 
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DIGITIZERS 
CONTENTS 


7D20/7D20T Programmable Digitizers ........ 337 
7854 Waveform Processing Oscilloscope ... 340 





390AD Programmable Waveform Digitizer . 342 
7612D Programmable Waveform Digitizer .. 344 
7A16P Programmable Amplifier ................... 345 
7912AD Programmable Waveform Digitizer .346 
7B90P Programmable Time Base ................ 347 
5223 Digital Storage Oscilloscope ............... 348 
468/R468 Portable Digital Storage 

COCHOGROIE: ssisscsscasisnacasssxscscsnsccsncacenenesannamwsas 350 


336 Portable Digital Storage Oscilloscope .. 352 





IEEE STANDARD 488 
COMPATIBLE 


Especially designed for precise automatic 
waveform measurements in demanding ap- 
plications in R&D and production 
environments. 


DIGITAL OSCILLOSCOPES AND WAVEFORM DIGITIZERS 


Analog Maximum Maximum Useful*' Equiv*? 
Digitizing Digitizing Vertical Data Words Stored Storage Storage 
Type BW ate Resolution Per Waveform Waveforms Bw (SS) BW (rep) 
390AD 30 MHz dual channel 2048 dual channel 15 MHz 
60 MHz CH 1 4096 CH 1 only 
336 1 MHz 8 Bits 1024 each 2 (16 with 50 MHz 
channel Option) 
7854 | 400MHz | S00kHzExtCiock | 108its | Upto1024 | Upto40 | SOkHz | 400 MHz 
468 8 Bits 512 in Alt — 
256 in chop 
5223 | 10MHz | 1 MHz | t0.Bits_ | 1024/plugin. =| 4 | 100 KHz | 10 MHz 
7912aD | 500MHz | __—*100GHz_—s| gaits | 512, ——s| ~~ S00 MHz | 500 MHz 
76120 | 90MHz| _200MHz_—'| sits | Upto2o4s | Upto16 | 80MHz | 80 MHz 
7D20/ 70 MHz 8 Bits Up to 1024 70 MHz 
7D20T 


*' Useful Storage Bandwidth is a measure of the highest frequency sinewave that can be stored in a single sweep and displayed in 
a visually useful manner. This is dependent on both the maximum digitizing rate as well as the display reconstruction technique 


used. 


*2 Equivalent Storage Bandwidth indicates the highest frequency repetitive signal that can be stored and displayed with less than 
3 dB loss of signal amplitude using equivalent time digitizing techniques. 


7A16P 7A29 


WAVEFORM ACQUISITION CAPABILITY 
ee 


7A16P 7A29 


100 MHz 





This section brings together high performance 
digitizing mainframes, stand-alone digitizers and 
portable digital storage oscilloscopes suited to to- 
day's demanding measurement needs. 


The high performance digitizing mainframes offer 
a wide choice of performance capabilities. De- 
pending on the mainframe, capture high or low 
speed signals that are repetitive or single shot 
Configure mainframes to your individual needs 
from a choice of a score of plug-ins. The 7854 


combines outstanding analog and digital perfor- . 


mance with microprocessor-based waveform pro- 
cessing whereas the 7612D and 7912AD combine 
outstanding analog and digital performance with 
full programmability. The NEW 7D20T incorpo- 
rates a 7D20 into its own power module but with- 
out a display. The 7D20T is the ideal high perfor- 
mance digitizer in automated systems 
applications where visual display of the acquired 
signals is not required. 
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Adjunct to the 7000 Series digitizing mainframes 
is the SONY/TEKTRONIX 390AD which features 
dual-channel and dual-time-base operation. 


The NEW 336 displays both analog and digitized 
waveforms simultaneously and can store up to 16 
digitized waveforms for recall and display. It is 
microprocessor controlled and incorporates al- 
phanumeric CRT readouts of the scale factors 
and cursor positions. 


The 5223 Digitizing Oscilloscope is capable of 
displaying real time and stored waveforms simul- 
taneously. The 5223 accesses the digital storage 
functions by using the 5B25N Time Base. 


The high performance 468 Portable Oscilloscope 
has unlimited storage time; expandable, 
repositionable stored traces; Save Reference 
memory; pretrigger viewing; and correction for 
the trigger uncertainty. These factors, inherent in 
digital storage, make the 468 the most versatile 
digital storage scope available. 


single-shot 
ee a 
1S 
repetitive 


Digital Storage 

Digital storage requires digitizing and reconstruc- 
tion processes. “Digitizing” consists of “sampling” 
and “quantizing.” Sampling is the process of ob- 
taining the value of an input signal at discrete 
points in time; quantizing is the transformation of 
that value into a binary number by the analog-to- 
digital converter (ADC) in the digital scope. You 
determine how often digitizing occurs by the time 
base. The time base uses a digital clock to time 
the analog-to-digital (A/D) conversion and to store 
the data in memory. The rate at which this hap- 
pens is the digitizing rate (or sampling rate). 


Once the data is in the digital memory, it can be 
read out and reconstructed for displaying or fur- 
ther waveform processing. 





The 7D20 is used with 7000 Series oscilloscopes, such as the R7603, shown here, for rack installations. See pages 246 through 254 for details. 


APPLICATIONS 


*% Ultrasonics 
% Digital Design 
*% RF Modulation 


* Automated Production Testing 


The 7D20 brings state-of-the-art digital perfor- 
mance to Tektronix 7000 Series mainframes and 
rackmounts 


The 7D20 is a GPIB programmable plug-in that is 
compatible with all 7000 Series mainframes (in- 
cluding the USM 281C) except the 7104. When 
combined with a 7000 Series mainframe, this 
plug-in creates a fully programmable, digitizing 
oscilloscope 


The 7D20T is the ideal high performance digitizer 
in automated systems applications where visual 
display of the acquired signals is not required. 


The 7D20T is supplied with its own power mod- 
ule, but without a display. Rear panel connectors 
provide X, Y, and Z output data for use with an 
external X-Y monitor, if desired 


Four feedthrough cables permit routing of 
input/output signals from the front panel of the 
7D20T to the rear in rack-mounted applications. 
The GPIB cable may be connected to either the 
front or the rear of the 7D20T. 


The capabilities and characteristics described 
here for the 7D20 also apply to the 7D20T 


For those users who already own a 7D20 and 
would like to convert this 7000 Series plug-in into 
the 7D20T configuration, the power module itself 
is available as a 7D20T Option 01 


The 7D20/7D20T can accurately measure the am- 
plitude of a 50 ns wide transient event. Dual sam- 
plers simultaneously acquire two channels as if it 
were a “dual-beam” scope 


Beyond basic acquisition, the 7D20/7D20T offers 
signal averaging to reduce uncorrelated noise, 
envelope displays to compare dynamic charac- 
teristics of changing signals, pretrigger for view- 
ing prior to the trigger event, storage of six inde- 
pendent waveforms plus a reference waveform, 
cursors for more accurate two-dot measure- 
ments, and user prompting and menu displays to 
improve user interface effectiveness 


Digital Storage 

A 40 MHz maximum sampling rate provides ap- 
proximately 10 MHz single-shot bandwidth and 
up to 70 MHz bandwidth with repetitive signals. 


Storage and Recall Front Panel Settings 

Up to six different front panel set-ups can be 
stored and recalled as desired. These settings, 
plus the last panel setup, are saved in nonvolatile 
memory and are restored automatically when 
power is applied. 


Fully Automated Measurements 

Since the 7D20/7D20T is completely programma- 
ble, fully automated measurement and testing is 
possible. Tektronix programmable signal sources, 
multi- function interface, and RF scanner provide 
and control the test signals while the 7D20/7D20T 
acquires waveforms for the computer or 
controller. 


X-Y Waveform Display and Time Reference 


< I %) t\ V < a ey > 





Unique display capability allows viewing Y versus X events and 
Y versus time simultaneously. X-Y channels are matched at 
10 MHz with <2° of phase shift. 


Cursor Measurements 
Accurate amplitude measurements (referenced 
to ground) and time measurements (referenced 
to trigger position) are made using one cursor. 
Point-to-point difference (A) measurements are 
made using two cursors 


Master Menu 


200aV 
STORE 6 


MASTER MENU 


1,@ STORE PANEL @ 
2,@ RECALL PANEL @ 


3 DISPLAY CAL PATTERN 
4 UTILITIES 


200nV 2806nS 
V=-392.GnV 


VZR-4.84 
T= 438 .@nS 





The master menu offers a convenient way to enable special 
functions such as the Store and Recail of front panei settings 
and also allows you to branch-out to other menus. 
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Measurement Flexibility 


Sv 200, ,S 
TPOS 4 


* 
e 
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el es 


16V 2066S 
4V=-488 .OnV 


VZR-8.72 
4T= 725.8yS 


View and compare two different portions of the same wave- 
form or of two different waveforms. All of these waveforms 
have been repositioned and vertically compressed. The two 
upper waveforms, two pulses from a single pulse train, are 
magnified portions of the lowest waveforms. The time (1T) be- 
tween the two cursors indicates the time between the leading 
edges of two pulses in the pulse train. 


Hands Off Operation With Probe Identify 
Feature 

Recommended for use in interactive, computer- 
coordinated tasks, the Tektronix P6053B Probe 
allows computer routines to be sequentially acti- 
vated at the 7D20's probe tip. This probe's 
“Identify” button signals the GPIB Interface via an 
input channel coded request. This capability al- 
lows the operator to work at a short distance 
from the 7D20 without the need to touch front 
panel controls. Two such probes may be used, 
one for each vertical channel. 


Automated Testing 


Sv SOyps 
DSW 31 Tros 3 
SESSTEAEE PROCEDURE 187 *£854442448 


_s 


> 


¥ 
‘ADJUST C49 UNTIL 
WITHIN LIMITS. 


PRESS PROBE IDENT 
WHEN READY. 


VZR 0.8 
T=-156.25yS 


Sv SOypS 
Y=-11.6€¥V 


For interactive test procedures, text messages, waveforms, 
and front panel set-ups may be transmitted and received from 
the 7D20 to a controller or computer. The procedure in this 
display informs the operator of the next task. Upper and lower 
tolerance limits are displayed as a single envelope. This enve- 
lope was initially constructed using the 7D20's envelope fea- 
ture while a test signal was varied to its allowable limits. The 
waveform was then transferred and saved by the controller to 
serve as the test reference or overlay. 
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Signal Averaging 


SOmV 
AVEN=128 


280m S8OyS 


TPOS 6 





Averaging reduces uncorrelated noise to improve measure- 
ment accuracy and display quality. Continuous and self-termi- 
nating averaging are provided. The self-terminating averaging 
processes a fixed number (N) of waveforms and then holds 
the result in memory. The N value is selectable from 8 to 256 
in powers of 2. The top waveform in this display is the result 
of averaging the bottom waveform 128 times 


Enveloping 


180m 18@8,S 


ENV=242 TPOS~-11 


if if Vi 


VZR 8.8 
T= 1.20875m5S 


19@8V i188yS 
V=-68.GaV 





Enveloping reveals subtie variations in signals by recording 
maximum and minimum values of recurring sweeps while vec- 
tors “paint” in the envelope. The effects of frequency shift are 
dramatically displayed. 
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CHARACTERISTICS 
VERTICAL SYSTEM 

Input — Two channels, simultaneous sampling, BNC 
connectors. 
Acquire Modes — CH 1, CH 2, Add, Both (dual channel). 
Sensitivity — 5 mV to 5 V/div; 1-2-5 sequence 
Bandwidth — 70 MHz maximum. (Ac Coupled Low Frequency 
Response: 10 Hz or less.) 
Step Response — 5s or less. 
input Impedance — 1 M{) paralleled by = 20 pF 


Maximum Input Voltage — Dc Coupled: 250 V, 1 kHz or less 
(dc + peak ac). Ac Coupled: 400 V, 1 kHz or less (dc + peak 
ac). 

Signal Isolation — 100:1 dc to 20 MHz. 

Vertical Resolution — 8 bits, 256 levels, 0.04 div/level 

Gain Ratio Accuracy — <2%. Maximum error throughout the 
V/div range with acquire gain calibrated at 10 mV/div. Mea- 
surement valid with Cursors or GPIB 


Noise — Mean vaiue of 50 measurements taken at 0.02 div 
increments. 





Volts/Div |Full Scale/RMS Noise | Percent of Full Scale 
5 mV 0.25 
10 mV to5V 0.18 
NOTE: Full scale = 10.24 divisions. 
Phase Match X-Y — <2° from dc to 10 MHz 


HORIZONTAL SYSTEM 
Time Division Range — External Clock, 20 s/div to 50 ns/div 
in 1-2-5 sequence 


Digitizing Technique Versus Time/Division — Real Time 
(Rolling Display): External Clock, 20 s/div to 0.1 s/div. Real 
Time: 50 ms/div to 500 us/div. Extended Real Time: 200 us/div 
to 2 us/div. Equivalent Time: 1 us/div to 50 ns/div. 

Note: Single events can be captured as fast as 2 us/div. For 
1 us/div to 50 ns/div, repetitive events are required to build a 
complete waveform 

Time Measurement Accuracy — One Cursor: 0.1% of read- 
ing +0, —1 sample interval +300 ps. Two Cursors: 0.1% of 
reading +600 ps 


Horizontal Resolution 














Points/ Resolution 
Time/Division Waveform Points/Division 
External, 20 s to 500 us 1024 100 
200 us to 2 us 820*' 80°" 





1 us to 50 ns 1024 





*t Waveform interpolation to 1024 points is available for trans- 
fer over the GPIB Interface. 
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The 7D20T consists of the 7D20 and its own dedicated power module, for use in applications not 


requiring local visual display of acquired signals 


TEK 


Trigger Position 

Pretrigger: 0 to 10 div in 1 div increments. Posttrigger (delay): 
0 to 1500 div in 1 div increments (disabled during Roll with En- 
velope or Average). 


dc to 30 MHz 0.4 div 
30 MHz to 70 MHz 1.0 div 


Sensitivity 


30 Hz to 200 Hz 
200 Hz to 30 MHz 
30 MHz to 70 MHz 

*! The ac coupling low frequency limit is 30 Hz. In Time/Div 

settings of 1 ws to 50 ns, when using P-P or Auto, low-fre- 

quency limit is 300 Hz. 

SIGNAL PROCESSING 

Cursors Readout — With one cursor (AOff), vertical and hori- 
zontal coordinate values are referenced to zero volts and the 
trigger position as zero time. With two cursors (AOn), vertical 
and horizontal coordinate values are the difference between 
the two cursors. 
Signal Averaging 
AVE N: A self-terminating, stable average processing “N° num- 
ber of waveforms and then holds the result in memory. The “N” 
value may be selected using the SET N function (N = 8, 16, 32, 
64, 128, 256). 
AVE: A continuous, stable averaging process. N waveforms 
are averaged as in AVEN, then additional waveforms are 
weighted at 1/N. In Roll mode a running average (smooth) is 
available to provide high frequency filtering. 
Enveloping 
ENV N: A self-terminating recording of waveform maxima and_ 
minima. When N waveforms are processed, the result is held in 
memory. 
ENV: A continuous (infinite) recording of waveform maxima 
and minima. 
Waveform Modifiers 
VPUP + (Vertical Position Up), VPDN } (Vertical Position 
Down): Provide vertical positioning control of any stored wave- 





forms. 

VCMP t (vera Compress), VXPD ¢ (Vertically Expand): 
Provide Vertical display expansion or compression. Two expan- 
sions or compressions in 1,2,5 calibrated steps, from the origi- 
nal V/div are available. 

HMAG (Horizontal Magnify): Displays the cursor waveform 
horizontally magnified by a factor of 10. HMAG ALL (Horizon- 
tally Magnify All Waveforms): Displays all waveforms at 
10 times horizontal magnification. 

VS (Versus): Creates a Y versus X display of any two 
waveforms. 


GPIB INTERFACE 
Interface Function Subsets Im ted: 


SH1 Complete source handshake 

AH1 Complete acceptor handshake 

T5 Complete talker — no secondary address 
L3 Compiete listener — no secondary address 
SR1 Complete service request 

RL1 Complete remote local 

DC1 Complete device clear 

DT1 Complete device trigger 

PPO No parallel poll 

Ch No controller 

E2 Three state 





Programmable Functions — All instrument setting and oper- 
ating modes are programmable except for Variable V/Div and 
Horizontal Position. However, these uncalibrated controls can 
be overridden and forced into the “CAL” position on command 
from the GPIB Interface. The display of Menu and ID is selecta- 
bie from the front panel only. 


Format — Device dependent commands in ASCII. Waveform 
data points selectable as BINARY or ASCIl. 


Waveform Output Time — 250 ms minimum for BINARY and 
2.5 s minimum for ASCII. Actual transfer times depend upon 
the speed of the receiving device. 

INPUTS 
External Trigger (Front Panel) — Maximum Input Voltage: 
250 V (dc + peak ac). 


Signal Input Impedance — 1 Mi), paralleled by = 20 pF. 


Hold Next (Mainframe Rear Panel) — Initiates Hold Next con- 
dition; connected to Single Sweep Reset connector. 


OUTPUTS 
Hold Next Ready — High level indicates unit is in Hold Next 
condition; output level remains low when unit is not in Hold 
Next condition; connected to Single Sweep Ready connector. 
+Gate Out — Provides high level output signal for duration of 
waveform/character readout. 


PLUG-IN COMPATIBILITY 
The 7D20 is compatible with all 7000 Series mainframes with 
the exception of the 7104 mainframe. Use with the 7104 will 
void the 7104 warranty. 


PHYSICAL CHARACTERISTICS 
7020 


206 8.1 216 

127 5.0 183 

371 14.6 566 
kg 


Ib kg 
3.6 8.1 10.4 
8.0 17.8 12.0 





included Accessory — Instruction manual. 





ORDERING INFORMATION 
7D20 Programmable Digitizer (plug-in). $7,750 
7D20T Programmable Digitizer.’ 
7D20T Option 01 Power Module 
converts existing 7D20 to 7D20T.”' 
*! Price available upon request. 


RECOMMENDED PROBE (7020 and 7D20T) 
P6053B identify Probe — For remote service request via 
probes “identify” button. 10X attenuation; 200 MHz band- 
width; scale factor coding; 6 ft. 

ROPER 0) PUR Idd 1a: x csiascticicaniceninnniiasipncniieinesicaaantiaiiaaasninaNe $165 


RECOMMENDED MAINFRAME FOR 7020 
R7603 Option 20 — The R7603 mainframe provides a 6-inch 
diagonal CRT display and three-wide plug-in compartment in a 
5.25 inch high rackmount configuration. Option 20 permits rear 
panel access to the 7D20's GPIB Interface. See page 250 for 
further information. 
Order R7603 Option 20 Mainframe ........c...:ccceeeeeees $3,535 


EY: DOPING vsssssssssrissasscsxecsnscrsscsrsansovessensssnssiéssssaseasesté $150 
Refer to page 330 for description and Ordering Information. 
ee ers 


OPTIONAL ACCESSORY (R7603) 
A field installable kit adds Option 20 to the standard R7603. 
Intended for use with a previously purchased R7603, this kit 
provides parts to connect the 7D20's GPIB Interface to the 
R7603 mainframe. 
Crear GAG TORS - OO ssaccrancsccccassserasercesiananaspstoncccasnnnscccenvnies $375 


INTERNATIONAL POWER CORDS AND PLUG OPTIONS 
(7D20T) 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
Option A5 — Switzerland 220 V/10 A, 50 Hz 


RACKMOUNTING 7D20T 
Rackmounting kits are available for rackmounting the 7D20T 
with various other half rackwidth products from Tektronix. 
Please call your local Tektronix Sales Office for descriptions, 
part numbers, and prices. 
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400 MH 


TEK 


7854 


The 7854 is designed to support other products 
which comply with IEEE Standard 488-1978. 





Waveform Parameters at the Touch of a Key 
Dc to 400 MHz Bandwidth at 10 mV/div 
Calibrated Sweep Rates to 500 ps/div 


Stores Repetitive Waveforms up to 400 MHz 
(Up to 14 GHz with Sampling Plug-ins) 


Single Shot Events and Pretrigger Up to 
50 us/div (with 7B87 Time Base) 


Signal Averaging 


Resolution Up to 0.01 Div on Stored Data 
(10 Bits) 


Choose 128, 256, 512, 1024 
Points/Waveform 


Keystroke Programming 
(Up to 2000 Keystrokes with Option 2D) 


GPIB Interface (Standard) 





APPLICATIONS 


* Power Supply Testing 


*% Fiber Optics 


The 7854 Waveform Processing Oscilloscope rep- 
resents a unique approach to today’s test and 
measurement problems. It combines the features 
of a high performance real time oscilloscope with 
digital storage and waveform processing. When 
integrated with any of a wide variety of 7000 
Series plug-ins, it becomes a very powerful mea- 
surement system. The 7854 offers programmable 
measurement, routines, GPIB interface for mass 
data and program storage plus simultaneous 
display of real time and stored waveforms. The 
7854's on-board memory can store up to 40 
waveforms and 2000 keystrokes with Option 2D. 


Mainframe and calculator keyboard functions pro- 
vide cursor control and waveform parameter in- 
formation at the touch of a button, e.g., maxi- 
mum, minimum, peak-to-peak, rise. Additional 
features on the calculator keyboard enable 
arithmetic manipulation of waveforms such as 
differential, integral, log, and absolute value. 


Signal averaging can recover signals buried in 
random noise and improve measurement accura- 
cy. One or two cursors are selectable for voltage 
and time measurements. One cursor provides 
voltage measurements referenced to ground and 
time measurements referenced to time zero. Two 
cursors enable Atime and Avoltage measure- 
ments. Cursors may also be used to bracket an 
area of interest for measurement consideration. 


For single-shot applications, the 7B87 Time Base 
plug-in allows storage of events that occur prior 
to a trigger (pretriggering). The amount of 
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pretrigger data may be varied continuously from 
0.2 divisions of pretrigger to 9.9 divisions. 


The 7854's keystroke programming (simply stor- 
ing a series of keystrokes to be executed) as- 
sures repeatable measurement results and low- 
ers the skill level needed to operate the system. 
Measurement loops can be written to save time, 
log results and make pass/fail decisions. Full 
subroutine and conditional branching capabilities 
are provided. 


CHARACTERISTICS 
VERTICAL REAL TIME SYSTEM 
input — Two plug-in compartments; compatible with 7000 Se- 
nies plug-ins. 
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DATA STORAGE 


Modes of Operation — Left, Alt, Add, Chop, Right. 
Mainframe Bandwidth — 400 MHz with 7A29 or 7A19 Ampli- 
fier plug-in. 

Mainframe Step Response — 0.9 ns or less with 7A29 or 
7A19 Amplifier plug-in. 

Chopped Mode — Chop rate is =1 MHz. 

Delay Line — Permits viewing leading edge of displayed wave- 
form (7B50 Series time bases not recommended for 7854 ex- 
cept 7B50A). 

Trace Separation Range — In dual-sweep modes, B trace 
can be positioned 4 div above or below the A trace. 


CRT AND DISPLAY FEATURES 
CRT Display Modes 
Scope (Conventional display.) 
Stored (Digital data display.) 
Both (Stored display plus real time waveforms.) 
Program Entry (User program text display.) 








7000 
SERIES 


TEK 





Conventional Scope: in the SCOPE mode, the 
7854 provides a complete plug-in scope giving 
Standard displays like other Tektronix high 
performance scopes. 


HORIZONTAL REAL TIME SYSTEM 
Input — Two plug-in compartments; compatible with 7000 Se- 
ries plug-ins. 7000 Series vertical amplifiers and specialized 
plug-ins may also be used.*' 
Modes of Operation — A, Alt, Chop, B. 
Fastest Calibrated Sweep Rate — 0.5 ns/div. 
Chopped Mode — Rep rate is = 200 kHz. 
X-Y Mode — Phase shift between vertical and horizontal chan- 
nels is within 2° from de to 35 kHz without phase correction, 
(dc to 1 MHz with phase correction, B horizontal only, 
Option 02). 
*' See plug-in compatibility for exceptions for digital storage. 


PROGRAM STORAGE 
Keystroke programming allows the mainframe to remember a 
sequence of keystrokes (with remote waveform calculator or 
GPIB"’). 
Editing — Line by line editing capability. 
*! Mainframe vertical and horizontal modes and all other keys 
except edit commands are programmable. 


DIGITAL STORAGE 
Equivalent Time Bandwidth — 400 MHz. See 7000 Series 
system bandwidth specifications. 
Accuracy — Refer to plug-in specifications. 
Acquisition Channels — One or two simultaneous channels 
(Plug-in Chop mode not valid). 
Acquisition Window — +5 div from center screen both verti- 
cal and horizontal. 
Resolution 
Vertical: 0.01 div. 
Horizontal: Selectable points/waveform on remote keyboard. 


Horizontal Resolution (divs) Points/Waveform 
0.01 1024 
0.02 512 
0.04 256 
0.08 128 





PLUG-IN COMPATIBILITY 
All 7000 Series plug-ins are compatible in the standard oscillo- 
scope display mode. The 7L5 and 7L18 Spectrum Analyzers 
require factory modification for optimum use with digital stor- 
age operation. The 7D01, 7D02 and 7T11 are not compatible in 
Stored mode. 


The 7B87 provides pretrigger for the 7854. Pretrigger allows 
you to view what has occurred before the trigger event in single 
shot applications. The amount of pretrigger time is determined 
by the Acquire-Stop delay time setting. The total amount of 
pretrigger is 0.2 to 9.9 times the time/div setting. 

Single Shot Performance — Using 7B87 with 7854 Internal 
clock. 

Ext Clock — 2 us/point maximum. 


Points/Waveform 


Fastest Sweep (Time/Div) 





OUTPUTS/INPUTS 
+Sawtooth — Positive-going with baseline at 0 V +1 V into 
1 MQ. Voltage is 1 V/div (+ 10%) into 1 MQ, 50 mV/div ( + 15%) 
into 50 2. Output R is =950 2. 
+Gate — Positive pulse of the same duration and coincident 
with sweep. Output voltage is 10 V (+ 10%) into 1 MQ, 0.5 V 
(+ 10%) into 50 2. Output R is =950 2. Source is selectabie 
from A gate, B gate, or Delayed gate. 
Vertical Signal Out — Selected by A Trigger Source switch. 
Output voitage is 0.5 V/div into 1 Mi, 25 mV/div into 50 0. 
Output R is =950 2. Bandwidth depends upon vertical plug-in. 
Remote Single Sweep Reset — Rear pane! BNC, ground clo- 
sure activated. 


She 


Storage Scope: Risetime is calculated by 


pushing a single key. Time and voltage differ- 
ences between cursors are shown on the line 
above risetime. 


400 MHz 


WAVEFORM PROCESSING OSCILLOSCOPE 


vatubamess 


Multiple Storage and Calculation: Volts, cur- 
rent, and power are all shown on the display. 
Power is a simple two or three keystroke 
calculation. 


aHCRD = 3.994"6 
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Waveform Processing: Keystroke Program- 
ming enables the user to design measurement 
routines tailored to individual tests or 


experiments. 


MEMORY FORMAT 


STANDARD 


Points Per Waveform*' 


Maximum No of Waveforms 


Maximum No of Constant Registers 
Maximum No of Prog Commands plus lines 
*! Unless otherwise selected, default value is 512 at power-up. 


TTL Output — Rear panei BNC, TTL output under remote 
keyboard control (SWH and SWL). 

External Z-Axis Input — 2 V p-p for full intensity range from 
de to 1 MHz. Positive signal bianks the trace. Maximum input 
voltage is 15 V (dc plus peak ac). 

Camera Power Output — Three-prong connector to the left of 
the CRT provides power, ground, and remote single-sweep re- 
set access for the C-50 Series cameras. 

Memory Back-Up Power input — 6.0 V to 6.5 V at 0.7 amp to 
preserve stored data if mainframe'’s power is interrupted. 


GPIB INTERFACE 
Interface Function Subsets Implemented: 





SH1 Complete source handshake 

AH1 Complete acceptor handshake 

T5 Talker function 

L3 Listener function 

SR1 Complete service request capability 
RL1 Complete remote/local capability 
DC1 Complete device clear capability 
DT1 Complete device trigger capability 


1/O Records — Waveforms constants, program text, and dis- 
play text. 
End of Message Terminator (Selectable in Talk/Listen 
Mode for EO! or LF/EO!l). — Compatible with Tektronix and 
other popular controllers. 
Device Address — Selectable via rear panel switch. 
Remote Operation — All keystroke functions and vertical and 
horizontal modes can be remotely operated via the GPIB. 
CALIBRATOR 

Voltage Output — Squarewave, positive-going from ground. 
Ranges are 40 mV, 0.4 V, and 4 V into 100 k2; 4 mV, 40 mV, 
and 0.4 V into 50 2. Amplitude accuracy is within 1%; rep rate 
is 1 kHz within 0.25%. 
Current Output — 40 mA available through Calibrator output 
with optional BNC to current loop adaptor. 

POWER REQUIREMENTS 
Line Voltage Ranges — 90 V to 132 V. 180 V to 250 V. 
Line Frequency — 48 Hz to 440 Hz. 
Maximum Power Consumption — 230 W. 


PHYSICAL CHARACTERISTICS 
Dimensions, Mainframe | umm in 
Width 305 12.0 
Height 348 13.7 
Depth 627 24.7 
Waveform Calculator | mm in 
Width 277 10.9 
Height 69 2.7 
Depth 165 6.5 
Cord Length (within 76 mm) 1420 56.0 
Weights | kg | 
Net 20.4 45.0 
Shipping 28.2 62.0 


INCLUDED ACCESSORIES 
Power cord (161-0066-00); BNC-to-BNC cable (012-0208-00); 
instruction manual. 
Ie AS en A oS a et PE TE 


ORDERING INFORMATION 
(PLUG-INS NOT INCLUDED) 


7854 Oscilloscope (Including Waveform 
CalCidator) cccccnscicssonsssonrencomncnsccina S POO 


Option 02 — X-Y Phase COmrection .....csccsssrreerseeeerees +$250 
Option 03 — EMC Modification .....c.cssccereeecssrrsereees +$300 
Option 2D — 4 k Expanded MeMory ......c.sesseseeeeseeee +$250 
Field Option 2D Kit — Order 040-0941-00 .........cseee $300 
Option 78 — BE (P11) PhOSPNO?r .......cccsessseeeeesseenses +$100 


INTERNATIONAL POWER CORDS & PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A,.50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
Option A5 — Switzerland 220 V/10 A, 50 Hz 


7B87 Time Base required only for 
pretrigger and single shot digitizing .... $1,670 


SYSTEMS 
The 7854 is also available as a WP1310 Signal Processing 
System. This system is a synergistic combination of the 
Tektronix 7854 Oscilloscope and 4052A Graphic Computer. 
Together, these two instruments automate the entire wave- 
form test and measurement process, from acquisition and 
calculation to storage and display formatting. 


7854 Based Waveform Processing Workshop 

The two-day course consists of interactive lectures and 
labs, covering all 94 commands and operators which are 
available both locally and over the GPIB Interface. 


With the purchase of each Tektronix 7854 Oscilloscope, the 
customer is entitled to one tuition-free attendance at a reg- 
ularly scheduled workshop. 


Tektronix also offers service training classes on the 7854 
Waveform Processing Oscilloscope. 


For further training information, contact your local Sales- 
/Service Office or request a copy of the Tektronix Customer 
Training Workshop Schedule or the Tektronix Service 
Training Catalog on the return card in the center of this 
catalog. 
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APPLICATIONS 


% Extracting Information from Signals Con- 
taining Components from dc to 15 MHz 


#% Ultrasonics/Stress/Strain 
% Mechanical/Vibration 

*% Audio 

* ATE 

* Laser Spectroscopy 

% Biomedical Research 

* LIDAR 


*% Geo-Seismic 


Used for low-to-medium-speed signals, the 
390AD Programmable Waveform Digitizer pro- 
vides crystal-controlled, 30-MHz sampling on two 
channels. Or, a single channel of data may be 
digitized at up to 60 megasamples per second. 
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Features include 10 bit vertical resolution, dual- 
channel synchronized digitizing, pretriggering and 
posttriggering, sample-rate switching during ac- 


quisition, internal cursors for two-point time or 
voltage measurements and 2048 words of memo- 
ry per channel. Excellent dynamic accuracy is 
two-stage flash-conversion 


achieved using a 
process 





Figure 1. Photo showing sample of Rate Switching. In this 
example switching occurs at the 1024th sample, to extend the 
display window. The sample rate can be either increased or 
decreased at the trigger point. A minor time discontinuity may 
occur at the trigger point under some conditions 





Figure 2. The 390AD display is set to X vs Y mode. Rolling 
channel 1 or 2 will produce a “correlation” indicative figure 


The X versus Y display mode coupled with the 
shift mode function provides a powerful tool for 
visual comparison of related phenomena 





To ensure reliable operation and high accuracy, 
the 390AD includes Auto Cal (self-calibration) and 
self-test features during operation 
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Figure 3. Two cursors may be positioned by the user or 
controller, at points of interest on either waveform. The voltage 
difference, time difference, or 1/time difference, as well as the 
absolute values may be directly read from the LED display, or 
sent to a controller. Positioning may be precisely accomplished 
with the aid of the “zoom” feature. 





Figure 4. Complex manual setups may be avoided by recording 
the desired instrument settings for a particular measurement 
on a system peripheral device, then sending the English-like 


command string to the 390AD. [e.g., the above signal was 
digitized with a horizontal record of 4k samples as per the 
instructions of the 4052A Desktop Computer (Figure 5 follow- 
ing page)] 





SONY7TEK TRONIX’ 








Figure 5. The 390AD can be easily integrated into wide range of GPIB systems. Shown above is 4052A Desktop computer with 


4611 Hard Copy Unit. 


CHARACTERISTICS 

VERTICAL 
input Channels — Two, single ended. 
Sensitivity — +100 mV to +50 V full scale (200 mV p-p to 
100 V p-p) 9 steps, 1-2-5 sequence. 
input R and C — 1 Mi) + 2%; paralleled by ~24 pF. 
Maximum Input Voltage — Dc Coupled: 250 V (dc + peak 
ac). Ac Coupled: 500 V (dc + peak ac) 
Bandwidth — Dc to 15 MHz (—3 dB). Lower 
Ac Coupled: 10 Hz. 


input Dc Offset Voltage — 0 to +99% full scale, 1% step 
Accuracy: <0.5%. 


3 dB point, 


Automatic Calibration — Gain Accuracy: + 0.4%. Dc Drift Ac- 


curacy: < +0.1%. 


TIME-BASE A AND B 
Sample Rate — Internal: CH1 Only: 5Hz to 60 MHz, 
23 steps, 1-2-5 sequence except 30 MHz and 60 MHz. Dual: 
5 Hz to = 30 MHz, 22 steps. External: Dc to 60 MHz. 


Clock — 60 MHz +10 ppm, crystal-controlied. 
TRIGGERING 

Sources — Internal CH 1 and CH 2 or external 

Coupling — Ac, dc, HF Rej 

Slope — Positive, negative, both. 


Level Range — Internal: 0 to + 99% full scale, 1% step. Exter- 
nal: +4.95 V, 0.05 V step. 


Trigger Sensitivity 












Trigger Minimum Signal Required 
Frequency 


Range | internal 
30 LSB 
25 Hz to 50 kHz 30 LSB 


Arming — Auto, Manual, External. 









External 
300 mV p-p 
300 mV p-p 


Coupling 











DIGITIZING 
Vertical Resolution — 10 bits ('/;024). 


Sample Rates — Dual Channel Mode: 30 MHz. CH 1 Only 
Mode: 60 MHz. 


Aperture Jitter (including Internal Clock) — 150 ps, nominal. 


Dynamic Accuracy*' 


Signal Frequency Effective Bits 


=1 MHz >8.75 
<=10 MHz > 8.25 
<14 MHz >7.75 





*! Sampling frequency at 30 MHz. For further information refer 
to HANDSHAKE Voi 5 No 1, 33-A-4463. 

Record Length — Dual Channel Mode: 2048 words/channel. 

CH 1 Only Mode: 4096 words. 

Modes — Auto, Norm, Single. 

Pretrigger Range — CH 1 Only Mode: 0 to 4092. Dual Chan- 

nel Mode: 0 to 2046. 

Posttrigger Range 


Vertical Mode 





Time Base 














Dual 0 to 9998 
CH 1 only 0 to 9998 
Dual 0 to 2046 
CH 1 only 0 to 4092 


A Time Base — Recording is taken at one rate (sample fre- 
quency A) continuously 


A+B Time Base — Pretrigger Mode: Sample frequency A is 
switched to B at trigger. Recording stops at delayed trigger. 
The transition point (switch point) is well defined. Posttrigger: 
Sample frequency A is switched to B at delayed trig and re- 
cording stops after total of 2048 (or 4096) samples. 


Stored digital data are addressable by key entry while monitor- 
ing cursors on the waveform. 


Readout Display — 5 digit LED (Reads voltage difference on 
the same waveform or between CH 1 and CH 2, absolute volt- 
age, time interval, and 1/T. 


OUTPUTS 

CRT Display — X: 1 V p-p Ramp (changeable to 5 V p-p by 
internal strap). 8 ms: Dual. 16 ms: CH 1 only. Mag gain X1 to 
X10 variable. Y: 1 V p-p (changeable to 5 V p-p by internal 
strap). Z: 0 to 1 V (changeable to 0 to 5 V by internal strap), 
selectable polarity. X-Y Plot: Output Voltage is 0 to 5 V. Piot 
Speed is 20, 50, 100 ms/word: Auto Slow, or Auto Fast 
modes. (Modes are selected by internal strap.) 


Voltage Calibrator — Rectangular 1 kHz (+ 1075), 4 V(+1%). 


Rear Panel Connectors — CRT-X, CRT-Y, CRT-Z, INT CLK- 
OUT, EXT CLK-IN, EXT ARM-IN, EXT DLY CLK-IN, PLOT-X, 
PLOT-Y, PLOT-PEN, WRITE END, GPIB. 


GPIB INTERFACE 
Standard — Conforms to IEEE Standard 488-1978. 
Interface Function Subsets implemented: 


SH1 Complete source handshake 

AH1 Complete acceptor handshake 

T6 Basic talker 

L4 Basic listener 

SR1 Complete service request capability 
RL1 Complete remote/local capability 
PPO No parallel poll 

DC1 Complete device clear capability 
ce No controller function 

DT1 Complete device trigger capability 





interface Control Message — GTL, LLO, SDC-DCL, GET, 
SPE-SPD, IFC. 


Programmable Functions — All instrument setting and oper- 
ating modes are programmable, except power switch, vertical/ 
horizontal position, horizontal mag, and external clock switch. 
Format — Commands in ASCIi, Waveform data in 2 byte/point 
high byte first. 


ENVIRONMENTAL CHARACTERISTICS 
Temperature Range — Operating: 0°C to +40°C. Nonoper- 
ating: — 25°C to +70°C. 


Altitude — Operating: Sea level to 4600 m (15,000 ft). Nonop- 
erating: Sea level to 15 000 m (50,000 ft). 


Line Voltage Range — 90 V ac to 132 V ac (115 V); 180 V to 
250 V ac (230 V). 


Line Frequency — 48 Hz to 440 Hz. 
Power Consumption — 240 W. 


PHYSICAL CHARACTERISTICS 
Dimensions 


Weights 





Net (without accessories) 


INCLUDED ACCESSORIES 
Power cord (161-0066-00); GPIB cable (012-0630-03); two 4A 
fast-blow fuses (159-0017-00); 390AD Programming Aid 
(070-4467-00); instruction manual. 
CS pee ee er ee 


ORDERING INFORMATION 


390AD Programmable Digitizer .......... $14,530 
Option 10 — Rackmount 390AD ........ccccscscceeeeeeseeseees +$250 
AF GOTT: ve cisctnnnencatascnaaacicstiicsraniemnennnmnn $150 
Refer to page 330 for description and Ordering Information. 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 


Option A5 — Switzerland 220 V/10 A, 50 Hz 
(EE ES Se 


OPTIONAL ACCESSORY 
390AD Service Manual. 


The 620 monitor is recommended for use with the 390AD. See 
Alphanumeric Index. 

The SONY*/TEKTRONIX® 390AD is manufactured and mar- 
keted in Japan by Sony/Tektronix Corporation, Tokyo, Japan. 
Outside of Japan, the 390AD is available from Tektronix, Inc., 
its marketing subsidiaries and distributors. 
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APPLICATIONS 


% Automated Testing 
* EMP 


%* Nondestructive Testing 


The 7612D Programmable Digitizer is a dual- 
channel, dual time base waveform digitizer for 
use under computer control. It has a maximum 
sampling rate of 200 MHz. Each channel has its 
own analog-to-digital converter, a new type de- 
signed by Tektronix for accurate, high-speed 
waveform digitizing. Each channel also has its 
own time base operating from a single 200 MHz 
crystal-controlled clock. The result...two fully inde- 
pendent channels capable of capturing one 
waveform each, simultaneously, with the same or 
different vertical sensitivities and time-base 
settings. 


And there's still more flexibility available. The 
number of samples per waveform (record length) 
can be selected, from 256 to 2048. The sample 
rate can be changed during waveform digitizing, 
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TIME BASE 








for example, using dense sampling on fast transi- 
tions and switching to sparser sampling for slow 
decays. Also, each channel's local memory can 
be partitioned into one to eight equal-length 
records. You have the choice, too, of looking at 
waveforms before the triggering event 
(pretrigger), immediately after the trigger, or de- 
layed from the trigger (posttrigger). Or you can 
choose to operate the channels dependently by 
triggering one after the other. 


All 7612D functions can be selected manually or 
operated under program control over the GPIB. 
Add two 7A16P Programmable Amplifier plug-ins, 
one for each channel, and you have program 
control over every waveform acquisition function. 


Extracting information from medium-speed sig- 
nals is a typical application of 7612D systems 





Figure 1. The complete period of a signal (top trace) is recorded 
at 200 ns; by changing the sample rate to 10 ns during rise- 
times and falltimes and 800 ns during the plateau (bottom 
trace), you can measure risetime, falltime, pulse width and in- 
terval accurately on a single-shot signal. 





Figure 2. A decaying signal recorded at a 10 us sampling rate 
(top trace); the same signal can be recorded at a 100 ns sam- 
pling rate during the initial portion and switched back to a 10 us 
sampling rate (bottom trace), to capture all information on a 
single-shot signal. 


AND TRIGGER CONTROL 
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Figure 3. A signal with two echoes recorded at a uniform sam- 
pling rate (top trace), the same signal recorded at an increased 
sampling rate during each echo (bottom trace), to capture each 
echo with increased resolution 
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Figure 4. A transient response of a system at power-up record- 
ed with no pretrigger (top trace); by using the pretrigger the 
complete response can be digitized (bottom trace). 





Figure 5. The initial portion of an exponential decay is recorded 
on Channel A (top trace); Channel B, set at a higher sensitivity 
and triggered to record after Channei A has finished, captures 
the remaining pulse tail with increased vertical resolution (bot- 
tom trace). 


DIGITIZERS 








7612D rear panel: the GPIB connector and outputs for an X-Y-Z monitor (right); clock input/output, trigger inputs, and BNC 
connectors to feed signals to the front panel (left): remote power ON/OFF is also provided through the two central BNC connectors. 


CHARACTERISTICS 
VERTICAL SYSTEM 

Channels — Two left-hand plug-in compartments compatible 
with all 7000 Series amplifier plug-ins. Fully programmable 
when 7A16P plug-ins are used. 

Bandwidth — 80 MHz with 7A16P plug-in. 

Modes of Operation — Left channel with Time Base A and 
right channel with Time Base B. 


TIME BASES A AND B 
Type — Two built-in digital time bases with a common crystal- 
controlled clock. 
Clock — Internal: 200 MHz +0.0035%.. Stability: Within 
10 ppm/year. External: From signal source <200 MHz. 
Sample interval — With Internal Clock: Selectable from 5 ns 
to1 sina, 2, 3...9 sequence (excluding 6, 7, 8 and 9 ns). With 
External Clock: Selectable from 1 to 200 x 10® times the exter- 
nal clock period in a 1, 2, 4, 6...20 sequence. 
Interval Switching — Sample interval can be changed up to 
13 times/waveform record with preservation of time 
relationships. 
Time Measurement Accuracy — 0.0035% (stability 
10 ppm/year). 
Modes of Operation — Time Base A with left channel and 
Time Base B with right channel. Independent or B triggerable 
after A completes its acquisition. 

TRIGGERING A AND B 
Source — Left or right plug-in, external, manual by push 
button. 
Mode — Single sweep. 
Coupling — Ac, dc, ac HF Rej, dc HF Rej. 
Slope — Positive or negative. 
Level Range — Internal: At least +128 LSB in 256 steps. 
External: At least + 1.28 V in 256 steps. 
Trigger Jitter (internal) — 0.1 ns or less, dc to 100 MHz. 
Triggering Error — +1 sample ambiguity in recognizing the 
trigger, 1 sample maximum recognition error between channels 
(using same trigger channel for both time bases). 
Trigger Sensitivity 


Triggering Min Signal Required 
Frequency Range External 
40 Hz to 50 MHz 20 LSB 

50 MHz to 100 MHz 44LSB 
40 Hz to 50 kHz 20 LSB 
de to 50 MHz 20 LSB 

50 MHz to 100 MHz 44 LSB 


ARMING A AND B 
Push button or computer control. 
DIGITIZING AND STORAGE 
Method — Continuous, sequential digitizing of the input sig- 
nals with storage of samples selected by instrument settings. 
Resolution — Eight bits. 
Dynamic Accuracy*' 


Signal Frequency 


Coupling 


Ac HF Re} 








S/N Ratio 


42.0 dB 
32.0 dB 
20.0 dB 


*1 Signal to noise ratio performance at 25°C for a half scale 
sinewave input signal (an ideal eight bit digitizer would give a 
S/N ratio of 43.8 dB). For further information refer to HAND- 
SHAKE VOL 5 NO 1, 33-A-4463. 

internal Memory — Type: ECL. Size: 2048 8-bit/channel, total 

of 4096 8-bit words. 

Record Length, A or B — 256, 512, 1024, or 2048 samples. 

Number of Stored Records: Up to eight 256-word, four 512- 

word, two 1024-word, or one 2048-word records/channel (each 

requires a trigger). Trigger is automatically rearmed after each 
record acquisition. 


Effective Bits 





Delay Range — Selectable in multiples of eight 
samples. Without Sample interval Switching: From 0 up to 
16 samples less than the record length. With Sample Interval 
Switching: From 0 up to 16 samples less than the position of 
the first sample interval change. 

Posttrigger Delay Range — Selectable in multiples of eight 
samples from eight to the record length (requires selection of 
only one record). 

OUTPUTS/INPUTS 
X, Y, Z Analog Output — Provides for analog display of data 
in memory. X and Y level is 1 V p-p into 100 k{? or greater; 
adjustable from 0.75 V to 1.3 V. Z level is 0 to 1 V (full white) 
into 100 kQ or greater. 
Clock Out — Provides internal clock signal at ECL level. 
External Clock In — ECL levels. <1 ns risetime and falltime. 
2.5 ns minimum pulse width and <200 MHz. 
L and R Trig in — Provide external trigger input to the left and 
right trigger channels (50 2 terminated). 
1, 2, 3, 4 — Four feed-through connections to the front panel. 
Digital interface — Conforms to IEEE Standard 488-1975. 


GPIB INTERFACE 
Standard — Conforms to IEEE Standard 488-1975. 
Interface Function Subsets Implemented: 


Complete source handshake 
Complete acceptor handshake 
Extended talker function 

Extended listener function 
Complete service request capability 
Complete remote/iocal function 

No parallel poll 

Complete device clear capability 
No controller function 

No device trigger 


Response to interface Control Messages — The 7612D re- 
sponds to the following interface control messages: 


GTL Go to local 

LLO Local lockout 

SDC-DCL Selected device clear and device clear 
SPE-SPD Serial poll enable and disable 

IFC Interface clear 





GPIB Addresses — Mainframe and programmable plug-ins 
share a common primary address and are differentiated 
through the use of secondary addresses. 
Programmable Functions — All instrument settings and oper- 
ating modes are programmable. 
Format — Commands in ASCIl, waveform data in binary 
(range © to 377s). 
Transfer Rate — 710 kbytes/s maximum. 
Waveform Transfer Time — To an Infinitely Fast Controller: 
8.35 ms for one 2048 points record. Actual transfer time de- 
pends on controller and software speed. 

ENVIRONMENTAL 
Temperature Range — Operating: 0°C to +40°C. Nonoper- 
ating: —62°C to +85°C. 
Altitude — Operating: —76m to +4600m (—250ft to 
+ 15,000 ft). Nonoperating: —76 m to +15 000 m (— 250 ft to 


+ 50,000 ft). 

POWER REQUIREMENTS 
Line Voltage Range — 90 V to 132 V ac, 180 V to 250 V ac. 
Line Frequency — 48 Hz to 440 Hz. 
Power Consumption (including Plug-ins) — Maximum 
400 W, 5A at 115 V 60 Hz. 
Remote Control — Power On/Off capability is provided. 


PHYSICAL CHARACTERISTICS 
Dimensions in 
Width 19.0 
Height 7.0 
Depth 27.7 
Weights Ib 
Net 55.0 





INCLUDED ACCESSORIES 
GPIB cable (012-0630-03); set of rack slides (351-0375-01); 
power cord (161-0066-00); instruction manual. 


7A16P 


Fully Programmable Piug-in for 
7912AD or 7612D Digitizers Only 


10 mV/div to 5 V/div Calibrated 
Deflection Factors 


200 MHz Bandwidth (7900 Family) 
50 2 or 1 MQ Input Selectable 


The 7A16P is designed for use in Tektronix 7000 
Series programmable digitizers. All of the normal 
operational features of a high-quality, wide-band 
7000 Series plug-in amplifier are provided in the 
7A16P. These are available at the front panel for 
manual selection, or they can be set under pro- 
gram control via a programmable mainframe and 
the GPIB. Whether operated manually or under 
program control, the front-panel push buttons 
light to indicate plug-in status. Plug-in status can 
also be read over the GPIB by an external control- 
ler for input to instrument setup and control 
routines. 





Two switch selected input connectors are also 
provided for selecting input signal source. 


CHARACTERISTICS 
Bandwidth — Plug-in Only: 225 MHz. With the 7912AD: 
200 MHz. Bandwidth may be limited to 20 MHz +3 MHz by 
bandwidth limit switch. 
Ac Coupled Lower Bandwidth — 10 Hz or less. 
Step Response — 50 {? input plug-in only, 1.8 ns risetime. 
Deflection Factor — 10 mV/div to 5 V/div, 9 steps in a 1-2-5 
sequence. Accuracy is + 2% of indicated deflection factor with 
Gain adjusted at 10 mV/div. Uncalibrated Variable is continu- 
Ous between steps and extends selected deflection factor to at 
least 2.5 times the calibrated value. 
Input R and C — Selectable: 1 M22 within 2% and paralleled by 
~20 pF or 502 +1 2 with vswr <1.5:1 at 200 MHz or less. 
inputs — Selectable A or B signal input connectors. 
Maximum Input Voltage — 1 M2, Dc Coupled: 250 V (dc + 
peak ac), ac component 500 V p-p maximum, 1 kHz or less. 
1 Mf, Ac Coupled: 500 V (dc + peak ac), ac component 500 V 
p-p maximum, 1 kHz or less. 50 2: 0.5 W maximum. 
Programmable Functions — All functions except Variable, 
Gain, and Identify are programmable. 
Included Accessory — Instruction manual. 
LS AE TE NOR me 


ORDERING INFORMATION 
7612D Programmable Digitizer .......... $27,325 
7A16P Programmable Amplifier ........... $2,330 


INTERNATIONAL POWER CORDS & PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
Option A5 — Switzerland 220 V/10 A, 50 Hz 
| Se ns te eee ee 


SYSTEMS 

The 7612D is also available in WP3000 Series signal pro- 
cessing systems. These fully automatic systems are de- 
signed, assembled, tested, and documented to satisfy the 
demand for speed, automation, accuracy, and repeatability 
in characterizing devices or phenomena which give rise to 
waveforms in the second to submicrosecond range. For 
more information on these systems, contact your local Tek- 
tronix Sales Engineer. 


Tektronix offers service training classes on the 7612D Pro- 
grammable Waveform Digitizer. For further training infor- 
mation, contact your local Sales/Service Office or request a 
copy of the Customer Service Training Catalog on the re- 
turn card in the center of this catalog. 
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PROGRAMMABLE 


TEK 





TRANSIENT WAVEFORM DIGITIZER 


7912AD shown with the 7A16P and 7B90P programmable plug-ins. 


7912AD 


The 7912AD complies with IEEE Standard 488- 
1975, and with Tektronix Standard Codes and 
Formats. 





Digitize and Store Single-Shot or 
Repetitive Signals from Millisecond 
to Subnanosecond Duration 


500 MHz Bandwidth at 10 mV/div 
500 ps/div Fastest Calibrated Sweep Rate 


Waveform Digitizing to 9-Bit Vertical 
and 9-Bit Horizontal Resolution 


Built-in Signal Averaging Capability 


Fully Programmable Over GPIB 
For System Oriented Operation 





APPLICATIONS 


*% Destructive Testing 
*% Laser Research 


* Automated Testing 


Capturing high-speed waveforms is the 7912AD's 
forte. Each waveform can be sampled up to 512 
times within a selectable time window, ranging 
from ten milliseconds to five nanoseconds 
(50 KHz to 100 GHz equivalent sampling rate). 


This performance is accomplished by a Tektronix 
scan converter which writes the signal onto a sili- 
con-diode target array. In TV mode, the signal in- 
formation is read from the target and converted 
to composite video for a bright display on a televi- 
sion monitor. However, in the Digital mode the 
waveform data is read into an internal memory. 
From this memory, the digitized waveform can be 
transferred via the GPIB to an external controller 
for processing. 
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The 7912AD Mainframe is programmable over the 
same GPIB. When the programable plug-ins (one 
7A16P Programmable Amplifier and one 7B90P 
Programmable Time Base) are used, the 7912AD 
becomes a fully programmable digitizer with a 
bandwidth of 200 MHz. This is a significant step 
toward fully automated test and measurement in 
disciplines such as laser and energy-related re- 
search, component or subassembly testing, and 
other areas requiring information extraction from 
high-speed waveforms. 
CHARACTERISTICS 
VERTICAL SYSTEM 
Channels — Single plug-in compartment accepts any 7000 
Series amplifier plug-in. Fully programmable when 7A16P is 
used. 
Bandwidth (Determined by Amplifier Plug-in) — 7A16P: 
200 MHz. 7A19: 500 MHz. 
Delay Line — Permits viewing of leading edge of acquired 
waveform. 
HORIZONTAL SYSTEM 
Channels — Single plug-in compartment accepts any 7000 
Series time base. Fully programmable with 7B90P. 
Fastest Calibrated Sweep Rate — 500 ps/div with the 7B90P 
or 7B92A Time Bases. 
Slowest Recommended Sweep Rate — 1 ms/div in Digital 
mode. 
DIGITIZING AND STORAGE 
Method — Scan conversion. 
Resolution — Nine bits. In the Digital mode, the target is 
scanned in a 512 x 512 point matrix offering at least 400 dis- 
crete horizontal elements, each with a range of at least 320 


7912ZAD Programmable Digitizer @ 


discrete vertical values. In the TV mode, the target is scanned 
in a standard TV format with a resolution of at least 400 lines at 
50% response. 

Writing Rate (+10°C to +40°C) — TV Mode: Writes an 
8 div sinewave of at least 500 MHz in a single sweep. Digital 
Mode: Stores a single 8 div pulse with a risetime of 1 ns or 
less. 


Target Defects — No more than six points digitized other than 
those written by input waveform. Built-in firmware allows for 
defect removal by an external controller. 


Memory — Type: Semiconductor. Size: 4096 10-bit words for 
data from target and two 512 16-bit word areas for internally 
processed and reduced data. Record Length: 512 samples/wa- 
veform maximum. 


ELECTRONIC GRATICULE 
8 x 10 div dot matrix written onto the scan converter target 
immediately after waveform acquisition. Can be displayed si- 
multaneously with the input signal on the TV monitor or digi- 
tized and stored. 


OUTPUTS/INPUTS 
X, Y, Z Analog Output — Provides for analog display of data 
in memory. X and Y level is 1 V p-p into 100 k& or greater; 
adjustable from 0.75 V to 1.3 V. Z level is 0 to 1 V (full white) 
into 100 kQ or greater. 


Composite Video Output — Only available in TV mode. Used 
to drive a TV monitor for displaying signal written on scan- 
converter target as an aid to setting intensity for complete digi- 
tizing. Linear Output: Replica of the signal read from the target 
with sync added. Binary Output: Two-evel output derived from 
the linear composite video output. Used to indicate on the TV 
monitor how well a waveform will be digitized. Scale factor 
readout included in both linear and binary. 





TEK 


Sync Output — At least 4 V into 75 ©. Conforms to EIA 
RS-170. 

Sync Loop — Allows TV mode to be synchronized with exter- 
nal EIA RS-170 sync waveform. 

+Gate Output — Provides a positive pulse with a duration 
equal to and coincident with the time base sweep. 

Z-Axis Input — +1 V input modulates the writing gun intensity 
over its full range. 

Vert In, Cal In, Trig In — Three internal 50 2 coaxial cables 
connect signals from the rear panel to the front panel to ease 
system configuration in rackmounts. 


Probe Power — Provides power for Tektronix active probes. 
GPIB INTERFACE 

Standard — Conforms to IEEE Standard 488-1975. 

Interface Function Subsets Implemented: 












Complete source handshake 


AH1 Complete acceptor handshake 

TE6 Extended talker function 

LE4 Extended listener function 

SR1 Complete service request capability 
RL1 Complete remote/local function 
PPO No parallel poll 

DC1 Complete device clear capability 


No controller function 
Device tri 





ENVIRONMENTAL 
Temperature Range — Operating: 0°C to +40°C. Nonoper- 
ating: —55°C to +75°C. 
Altitude — Operating: Up to 4600 m (15,000 ft). Nonoperat- 
ing: Up to 15 000 m (50,000 ft). 


EMC (plug-ins inserted) — Meets MIL-STD-461A and 462 
radiated and conducted interference from 30 Hz to 1 GHz. 


POWER REQUIREMENTS 
Line Voltage Range — 90V to 132Vac and 180V to 
250 V ac. 
Line Frequency — 48 Hz to 440 Hz. 


Power Consumption (Including Plug-ins) — 360 W 
maximum. 


Remote Control — Remote power On/Off capabilities 
provided. 
PHYSICAL CHARACTERISTICS 

Dimensions in 

Width 19.0 
Height 7.0 
Length 26.8 
Weight Ib 

Net 54.6 





INCLUDED ACCESSORIES 
Power cord (161-0066-00); set of rack slides (351-0375-01); 
GPIB cables (012-0630-03); instruction manual. 


7A16P 


Fully Programmable Plug-in for 
7912AD or 7612D Digitizers Only 


10 mV/div to 5 V/div Calibrated 
Deflection Factors 


200 MHz Bandwidth (7900 Family) 
50 2 or 1 MQ Input Selectable 


The 7A16P is designed for use in Tektronix 7000 
Series programmable digitizers. All of the normal 
operational features of a high-quality, wide-band 
7000 Series plug-in amplifier are provided in the 
7A16P. These are available at the front panel for 
manual selection, or they can be set under pro- 
gram control via a programmable mainframe and 
the GPIB. 





Whether operated manually or under program 
control, the front-panel push buttons light to indi- 
cate plug-in status. Plug-in status can also be 
read over the GPIB by an external controller for 
input to instrument setup and control routines. 


Two switch selected input connectors are also 
provided for selecting input signal source. 


CHARACTERISTICS 
Bandwidth — Plug-in Only: 225 MHz. With the 7912AD: 
200 MHz. Bandwidth may be limited to 20 MHz +3 MHz by 
bandwidth limit switch. 
Ac Coupled Lower Bandwidth — 10 Hz or less. 
Step Response — 50 1) input plug-in only, 1.8 ns risetime. 
Deflection Factor — 10 mV/div to 5 V/div, 9 steps in a 1-2-5 
sequence. Accuracy is + 2% of indicated deflection factor with 
Gain adjusted at 10 mV/div. Uncalibrated variable is continuous 
between steps and extends selected deflection factor to at 
least 2.5 times the calibrated value. 
Input R and C — Selectable: 1 M{ within 2% and paralleled by 
=20 pF or 502 +12 with vswr <1.5:1 at 200 MHz or less. 
Inputs — Selectable A or B signal input connectors. 
Maximum Input Voltage — 1 MQ, Dc Coupled: 250 V (dc + 
peak ac), ac component 500 V p-p maximum, 1 kHz or less. 
1 MQ, Ac Coupled: 500 V (dc + peak ac), ac component 500 V 
p-P maximum, 1 kHz or less. 50 2: 0.5 W maximum. 
Programmable Functions — All functions except Variable, 
Gain, and Identify are programmable. 
Included Accessory — Instruction manual. 


7B90P 


500 ps/div to 500 ms/div 
Calibrated Time Base 





Fully Programmable Plug-in 
7912AD Digitizer Only 


400 MHz Trigger Bandwidth 
Single-Sweep Operation 


The programmable 7B90P is designed for use 
with a Tektronix 7912AD Programmable Digitizer. 
Its operating functions can be manually selected 
at the front panel or selected under program con- 
trol via the GPIB. The only nonprogrammable 
functions are the Sweep Calibration adjustment 
and the External Trigger Input Terminator Switch. 


CHARACTERISTICS 
Sweep Rates — 500 ms/div to 10 ns/div in 24 steps. Magnifier 
extends fastest calibrated sweep rate to 500 ps/div. 


Sweep Accuracy — Measured over center 8 div, + 15°C to 
+35°C, with any 7000 Series programmable mainframe. Der- 
ate accuracies by an additional 1% for 0°C to +50°C. 


Time/Div 
500 ms/div to 100 ns/div 
50 ns/div to 10 ns/div 
500 ps/div 





Trigger Holdoff — Programmable in 62 steps between mini- 
mum and maximum. 


Time/Div 
500 ps/div to 2 us/div 
5 us/div to 20 us/div 
50 us/div to 200 us/div 
500 us/div to 2 ms/div 
5 ms/div to 500 ms/div 


Max (cw) 





DIGITIZERS 


Triggering Sensitivity 
P-P AUTO MODE 


Min Signal Required 


At least 50 Hz 
200 Hz to 50 MHz 
50 MHz to 400 MHz 





30 Hz to 50 MHz 0.3 div 

50 MHz to 400 MHz 1.5 div 

30 kHz to 50 MHz 0.3 div 
50 MHz to 400 MHz 1.5 div 


De to 50 MHz 0.3 div 
50 MHz to 400 MHz 1.5 div 


*' Ext + 10 operation attenuates ext trigger signal 10 times. 

*2 Will not trigger on sinewaves or <8 div Internal, or 3 V Ex- 
ternal, at or below 60 Hz. 

*3 Will not trigger on 50 MHz sinewaves 1.5 div or less Internal, 
or 0.15 V or less External. 


Single-Sweep Mode — Same as Norm mode. 
Trigger Level — Programmable in 0.05 div steps. 


Horizontal Position — Programmable in 0.0125 div step un- 
magnified, 0.125 div step magnified. 

Internal Trigger Jitter — 0.1 ns or less at 400 MHz. 

External Trigger Input — Selectable: 1 Mi +5%, 20 pF 
+10% or 50 2 +5% with 1.22 maximum vswr at 400 MHz. 
Maximum input is 250 V (dc + peak ac) for 1 MQ or 1 W for 
50 {2. The level range (excluding p-p Auto) for a 1 kHz sinewave 
input is at least +3 V in Ext and at least +30 V in Ext — 10. 


Included Accessory — Instruction manual. 
AE a rg ee eee ee 


ORDERING INFORMATION 
(PLUG-INS NOT INCLUDED) 
It is recommended that 7912ADs not be purchased or operated 
without an accompanying Tektronix 634 Raster Scan Display 
Monitor (see page 141). 


Ac LF Rej*2 


Ac HF Rej*? 





7912AD Programmable Digitizer ........ $26,300 
Option 13 — Change TV Scan to 625 lines at 50 Hz ...... NC 
Option 30 — Delete GPIB Cable ...........csccsecsscssersseseenes —$90 
634 Raster Scan Display Monitor ....... $2,900 


INTERNATIONAL POWER CORDS AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 


Option A2 — UK 240 V/13 A, 50 Hz 

Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
Option A5 — Switzerland 220 V/10 A, 50 Hz 


7A16P Programmable Amplifier ........... $2,330 


7B90P Programmable Time Base ....... $2,810 
a SS a ee SS eS ee ee 


SYSTEMS 

The 7912AD is also available in WP2000 Series signal pro- 
cessing systems. These fully automatic systems are de- 
signed, assembled, tested, and documented to satisfy the 
demand for speed, automation, accuracy, and repeatability 
in characterizing devices or phenomena which give rise to 
waveforms in the millisecond to nanosecond range. For 
more information on these systems contact your local Tek- 
tronix Sales Engineer. 


Tektronix offers service training classes on the 7912AD 
Programmable Transient Waveform Digitizer. For further 
training information, contact your local Sales/Service Office 
or request a copy of the Customer Service Training Catalog 
on the return card in the center of this catalog. 
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APPLICATIONS 


% Mechanical Transducers 
% Biophysical 


* GPIB 


The Tektronix 5223 Digitizing Oscilloscope is a 
digital storage instrument with a real-time band- 
width of 10 MHz. The 5223 is capable of display- 
ing real-time and stored waveforms simultaneous- 
ly (four real-time waveforms and four stored 
waveforms, if dual channel amplifier units are 
used); the real-time waveforms need not be 
related to the stored waveforms. Stored wave- 
forms can be expanded vertically and horizontally 
up to a factor of ten, using front-panel controls. 
The left and right stored vertical signals can be 
displayed against each other in the X-Y mode, 
using the L vs R front-panel display function. The 
roll mode is useful when viewing low frequency 
signals. Rear-panel connectors provide access to 
the internal analog and control signals to record 
stored waveforms using associated equipment 
(e.g., X-Y plotter). The 5223 accepts most 5000 
Series plug-in units; the flexibility of the plug-in 
feature, and variety of plug-in units available, 
allows the system to be used for many measure- 
ment applications. The digital storage functions 
can only be accessed or enabled by using the 
5B25N Time Base. 





Single-shot data can be captured and stored automatically 
without the operator's presence. Pretrigger signal portion has 


an intensified trace for easy reference. 
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Display and Save Functions 

The Display buttons allow the 5223 to digitize the 
signals originating from the corresponding vertical 
compartments (left and right). The digitized dis- 
play is continuously updated as long as a trig- 
gered sweep occurs, or until the Save button is 
pushed. The Save buttons freeze the memory 
contents. Up to four channels may be displayed 
and saved simultaneously. 


L vs R Display 

This function will display the memory contents of 
the left compartment versus the right compart- 
ment. The left defines the vertical axis and the 
right compartment defines the horizontal axis. 


a Talateeaestiua 
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Up to four channels may be stored at a time either Single Shot 
or Repetitive. 


: PRS : 4 
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Since the X-Y display is from memory, the real- 
time sweep is still in the standard Y-time format 
and may be displayed simultaneously. 


Roll Mode Display 

For continuous data stream monitoring of biomed- 
ical or low frequency events, the Roll mode 
digitizes the signal and displays the latest ac- 
quired point at the right of the CRT while the 
previous data moves from right to left. The dis- 
play appears much like a strip chart recorder. Roll 
mode is available on the sweep range of 5 s/div 
to 0.1 s/div. 





By pressing the L vs R button, the memory contents of one 
vertical compartment are displayed against that of the other. 
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Vector Display 

When Vector Display is selected, a continuous 
trace connects the discrete data points into a 
clear and comprehensive display. This eliminates 
perception problems of scattered data and re- 
duces interpretation errors. 


Output Saved Displays 

When pressed, an analog output of the 
displayed/saved waveforms is activated for driv- 
ing conventional X-Y analog plotters. Pen lift is 
also provided and is activated before and after 
each waveform is output. Up to four waveforms 
may be output. 


Display Out Speed Control (Rear Panel) 

The Display Out Speed control adjusts the X-Y 
plotter output speed to compensate for differ- 
ences in plotter speeds and response. 


CHARACTERISTICS 
VERTICAL REAL TIME SYSTEM 
Channels — Two plug-in compartments; compatible with 5000 
Series plug-ins. 
Mainframe Bandwidth — 10 MHz with 5A38, 5A45 or 5A48. 
Mainframe Step Response — 35 ns. 


Chop Mode — 100 chopped segments/div unexpanded with 
5B25N Time Base. 

Delay Line — Permits viewing leading edge of displayed 
waveform. 


HORIZONTAL REAL TIME SYSTEM 
Channel — Single compartment compatible with 5000 Series 
time bases and amplifiers. 5B25N must be used in storage 
modes. 
Fastest Calibrated Sweep Rate — 20 ns/div. 


X-Y Mode — <2° phase shift, dc to 20 kHz between either 
vertical compartment and horizontal compartment. 


DIGITAL STORAGE (with 5B25N) 
Vertical Resolution — 10 bits (100 pts/div unexpanded). 
Display Memory Size — 1k points/vertical compartment, 
shared by multiple trace plug-ins. 
Sample Rate — Maximum of 1 us/pt (1 MS/s). Actual sample 
rate depends on time base setting. 


Fastest Single Shot Sweep Speed — 100 us/div. 
External Clock In — Max of 1 MS/s (1 us/pt). TTL compatible. 
Equivalent Time Bandwidth — 10 MHz. 


Acquisition Window — + 4 div vertically and +5 div horizon- 
tally from center screen. 


Accuracy — Determined by plug-ins. Refer to plug-in 
specifications. 

X-Y — (Left vs right single channel mode only excluding 
100 us/div sweep range). Maximum of 5° phase shift between 
vertical compartments up to 10 MHz using two identical 5400 
Series vertical plug-ins. 


MEMORY CONTROLS 
Display and Save — Controls for each vertical compartment. 
X-Y (left vs right), Data Out, Roll, Vector mode, Horizontal and 
Vertical positioning, and expansion (> 10:1). 
Data Out — Analog voitage of stored signal. 200 mV/div + 5%. 
Output rate variable with rear panel control. Pen lift available 
on rear panel (normally open). 


OUTPUT/INPUTS 
Plug-in Signal Outputs — Left, Right Vertical, Horizontal 
Compartments: 50 mV/div +5% from 50 2. Left, Right Vertical 
Compartments: Dc =10 MHz. Horizontal Compartment: Dc 
27 MHz. 
Time Base Gate — TTL compatible, positive going. 
Remote Single Sweep Reset — Rear pane! BNC closure to 
ground resets sweep. 
External Z-Axis Input — Usable, dc >5 MHz voltage swing of 
5 V will fully modulate beam dc > 1 MHz. Negative voltage will 
blank trace. Maximum input voltage is 40 V (dc + peak ac). 
Calibrator — Voltage Output: Squarewave, positive going 
from ground. Amplitude is 300mV +1%. Current Output: 
3mA +1% available through calibrator output with optional 
BNC to current loop adaptor. 


CRT AND DISPLAY FEATURES 
CRT — 8 x 10 div with 1.22 cm/div. Internal illuminated 
graticule. 
Phosphor — GH (P31) standard. 
Acceleration Potential — 15 kV. 
Camera Power — Compatible with Tektronix C-59 Camera. 


POWER REQUIREMENTS 
Line Voltage Range — 90 v to 117 V, 102 v to 132 V, 191 V 
to 249 V, 204 V to 250 V maximum. 
Line Frequency — 48 Hz to 62 Hz (48 Hz to 440 Hz, 
Option 05). 
Maximum Power Consumption — 145 W at 120 V, 60 Hz. 


OPTIONS 
Option 05 Line Frequency Change (48 Hz to 440 Hz) — Con- 
verts the R5223 to 48 Hz to 440 Hz operation. 
Option 10 GPIB interface — For |/O of stored waveforms and 
control of 5223 digital storage functions (except vertical and 
horizontal expansion and position controls). Waveform output 
format is selectable through the interface for BINARY or ASCII. 
The Tektronix 4932 GPIB Extender provides a cost-effective 
way to interconnect remotely located GPIB instruments, allow- 
ing communication at distances of up to 500 meters 
(1650 feet). 
1/O Records — Waveforms. 
Device Address — Selectable via rear panel switch. 
Talk/Listen — Full bi-direction transfer of waveforms plus re- 
mote manipulation of storage controls. 
Talk Only — Continuous output of digitized waveform to maxi- 
mum sweep of 20 ms/div (dependent on other instruments on 
bus). 


Interface Function Subsets Implemented: 








Complete source handshake 


AH1 Complete acceptor handshake 

T5 Talker function 

L4 Listener function 

SR1 Complete service request capability 


Remote/local capability 
Complete device clear capability 





PLUG-IN COMPATIBILITY 
All 5000 Series plug-ins are compatible in the standard oscillo- 
scope display mode. The 5L4N, 5A18N, 5A26, 5A48 plug-ins 
may require modification for optimum use with digital storage 
operation. The 5A14N is not recommended for use in storage 
mode. 


Included Accessory — Instruction manual. 


5B25N Digital Time Base 


——————S——S—E—————— SS SSS eS 
Bi-Slope Triggering 


20 ns/div to 5 s/div Calibrated Time Base 
Triggering to 15 MHz 





The 5B25N is designed specifically for use in the 
5223 Digital Storage Oscilloscope. Pretrigger is 
only available with the 5223. However, the stan- 
dard analog sweep features including Bi-Slope 
Triggering and X10 Mag are compatible with 5400 
Series mainframes. 


CHARACTERISTICS 
Modes — Auto, Normal, Single Sweep. 


Single Sweep — Triggering requirements are the same as nor- 
mal sweep. When triggered, sweep generator produces only 
one sweep. 

External Trigger Input — Maximum input voltage is 350 V- 
peak. Input R and C is 1 MQ paralleled by =24 pF. 


External Horizontal Input — Deflection factor is 50 mV/div 
+3%. Dc coupled bandwidth is dc to 2 MHz. 


Sweep Rate — 0.2 us/div to 5 s/div in 24 calibrated steps 
(1-2-5 sequence). 20 ns/div is fastest sweep rate obtained with 
X10 magnifier. Uncalibrated, continuously variable between 
steps and up to 12.5 s/div. 


TRIGGERING 





Minimum Signal 


1 MHz to 15 MHz 0.6 div 


*' 30 Hz when ac coupled. 


Bislope Triggering — Will trigger on either a positive or nega- 
tive slope and the threshold or sensitivity is controlled by the 
trigger level knob. This eliminates the uncertainty of which 
slope is selected. 
CHARACTERISTICS 
(WHEN USED WITH THE 5223 MAINFRAME) 
Accuracy 








Digitized to 
Real Time*? 


Time/Div 
50 us/div to 0.2 us/div 


1 s/div to 0.1 ms/div 
2 s/div and 5 s/div 


*' Accuracy is specified over the center 8 graticule divisions, in 
5223 or 5400 Series oscilloscopes. Derate accuracy by 1% 
for 0°C to +50°C, or when using X10 magnifier. 

*2 Digitized signal accuracy is specified over center 8 graticule 
divisions in 5223 Oscilloscope, excluding first 200ns or 
0.2 div of each waveform. 

*3 The digitized signal will match the real time signal within the 
specified tolerance. 

Pretrigger — For viewing events that occur prior to the trigger 

and is continuously variable from 0% to 100% of full screen. An 

intensified zone is generated which corresponds to the amount 
of pretrigger selected. This intensified zone remains with the 
saved waveform. Pretrigger is available from 5 s/div to 

0.1 ms/div. 

Possible Undersampling Indicator — To aid in eliminating 

aliasing, an LED indicator illuminates when the ratio of sam- 

pling frequency to trigger frequency is less than eight. 

Sampling Rate — For single shot acquisition, the 5B25N has a 

maximum sample rate of 1 MHz at 0.1 ms/div. 

Repetitive Store — For repetitive signals, the 5B25N controls 

the equivalent time sampling feature of the 5223 to allow digi- 

tizing from 50 us/div to 0.2 us/div. 


External Clock Input — Clock-Iin pin jack allows the user to 
introduce an external sampling clock. Maximum input frequen- 
cy of 1 MHz, with TTL threshold, and 5 V peak input voltage. 


Included Accessory — Instruction manual. 
eae 


ORDERING INFORMATION 
5223 Digitizing Oscilloscope ............... $5,080 


RS223 RACKMOUNT ssssssicccccsasscssssscscsnse $5,290 
Option 05 — Line Freq Change (R5223 Only) ............ +$200 
Option 10 — GPIB Interface .........ccccccecccserseressecensersees +$750 


CONVERSION KITS 
Rackmount-to-Cabinet — 





Orehor G4O-0G75-ON1 ciceiscacsscercsssarsinssnscniccsssincusransoevecsscssseus $230 
Cabinet-to-Rackmount — 
CO aT NN sectarian neininsnicsticnsiiaesitblnenaniticinimtavts $315 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
Option AS — Switzerland 220 V/10 A, 50 Hz 


SB25N Time BaSe .......cccccccccccccccccccsseesese $045 


4932 GPIB Extender (see page 132) .. $1,195 
‘ee ee a 
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100 MHz DUAL TRACE 
DIGITAL STORAGE OSCILLOSCOPE 


TEK 





468/R468 


The 468 and R468 comply with IEEE Standard 
488-1978, and with Tektronix Standard Codes 
and Formats. 





10 MHz Useful Storage Bandwidth 

Cursors for Time and Voltage Measurements 
Signal Averaging 

Envelope Mode (Patented) 

GPIB Option 

100 MHz Nonstorage Bandwidth 


Advancing the state-of-the-art in digital storage 
oscilloscopes is the Tektronix 468. This high 
performance portable scope is capable of accu- 
rately storing and displaying 10 MHz single shot 
events using a unique display interpolation 
system. 


The 468 was designed with many features which 
enhance its usefulness in your applications. 
Cursors and a calibrated LED readout enable you 
to measure time or voltage differences easily and 
accurately. 


Signal Averaging, now standard on the 468, can 
be used to remove random noise from a signal 
and improve measurement accuracy. 
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The Envelope mode, (patented), uses multiple 
sampling rates and digital memory to capture and 
record the maximum and minimum excursions of 
a waveform. The resulting waveform “envelope” 
can be used to catch glitches, view frequency 
drift and amplitude modulation, or detect aliasing. 
Unlimited storage time, expandable, 
repositionable stored traces; Save Reference 
memory; pretrigger viewing; and correction for 
the trigger uncertainty inherent in digital storage 
make the 468 the most versatile digital storage 
scope available today. 


Option 02 provides a GPIB interface (talk only). 
This transmits stored waveforms and scale factor 
information to a listener or controller. 


Other options include a TV sync separator, EMC 
shielding, X-Y recorder output. 


CHARACTERISTICS 
DIGITIZER, MEMORY 

Speed — Digitizing rates from 10 samples/s at 5 s/div to 
25 mega-samples/s at 2 us/div and faster. Digitizing rate 
changes proportionate to sweep speed (50 data words/hori- 
zontal div). Chopped mode effectively halves the digitizing 
rate/waveform. 

Resolution — Eight bit (one part in 256) vertical resolution. 


Memory Size — Up to two 512-word waveforms or four 256- 
word waveforms can be stored and displayed. 

interpolator — Two firmware interpolators; one optimized for 
sine waveforms, one optimized for pulse waveforms. 


VERTICAL DEFLECTION 
(2 IDENTICAL CHANNELS) 
Bandwidth and Risetime*' 


Storage Modes*? 


Risetime 


Display Response 





Nonstore Modes*? 


Temperature Range Risetime 
~15°C to +40°C 3.5 ns 
+45°C to +55°C | BSMHz 4.1 ns 





*! At all deflection factors from 50 2 terminated source. 

*2 Bandwidth measured at 5% envelope error and maximum 
sampling rate, using appropriate interpolator. Risetime is 
1.6 times minimum sample interval. Chopped mode halves 
the bandwidth. 

*3 Measured at —3 dB. Bandwidth may be limited to ~ 20 MHz 
by bandwidth limit switch. 

Cascaded bandwidth is at least 50 MHz when signal out is 

terminated in 50 2. 


Lower —3 dB point. Ac Coupling 1X Probe: 10 Hz or less. 10X 
Probe: 1 Hz or less. 


Deflection Factor at Bandwidth — Storage Modes: 
0.5 mV/div to 5 V/div. Nonstore Modes: 5 mV/div to 5 V/div. 
1-2-5 sequence, accuracy is + 3%. Uncalibrated, continuously 
variable between steps and to at least 12.5 V/div. In cascade 
mode sensitivity is ~1 mV/div. Stored images can be expand- 
ed by factor of 10 vertically. 


Display Modes — CH 1; CH 2 Add (normal and inverted), 
Trigger View (nonstore only). Alternate, Chopped: ~250 kHz 
rate, in any combination electronically switched in nonstore; in 
storage chop rate is '/2 the digitizing rate. 

Envelope Mode — Records waveform envelope over multiple 
sweeps. 5 MHz digitizing rate from 5 sec/div to 10 us/div; 
10 MHz digitizing at 5 us/div; 25 MHz digitizing from 2 us/div 
and faster. Number of sweeps equals 1 to 256 plus continuous 
setting. 

Signal Averaging — 2 to 256 sweeps can be averaged togeth- 
er to remove random noise. 

Common-Mode Rejection Ratio — At least 20 dB at 20 MHz 
(10 MHz in storage) for common-mode signals of 6 div or less. 
Automatic Scale Factor — Probe tip deflection factors for 1X 
or 10X coded probes are automatically indicated by two read- 
out lights behind the knob skirts. All LEDs are off when the 
channel is not displayed. 

Ground Reference Display — In storage modes moving the 
coupling selector to ground position will locate ground and dis- 
play a reference dot at left edge of CRT. 

input R and C — 1 Mi) + 2% paralleled by ~20 pF. 
Maximum Input Voltage 


Dc coupled 250 V (dc + peak ac) 
500 V (p-p ac at 1 kHz or less) 
Ac coupled 250 V (dc + peak ac) 





500 V (p-p ac at 1 kHz or less) 


Delay Line — Permits viewing leading edge of displayed 
waveform. 





R468 Rackmount 
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HORIZONTAL DEFLECTION 

Time Base A — 0.02 us/div to 5.0 s/div (0.5 s/div in nonstore 
mode) in a 1-2-5 sequence. X10 magnifier extends maximum 
sweep rate to 2 ns/div. 

Time Base B — 0.02 us/div to 5.0 s/div (50 ms/div in nonstore 
mode) in a 1-2-5 sequence. X10 magnifier extends maximum 
sweep rate to 2 ns/div. 

Variable Time Control — In storage modes has no effect. In 
nonstore mode Time Base A provides continuously variable 
uncalibrated sweep rates between steps and to at least 
1.25 s/div LED warning light indicates uncalibrated setting. 


Time Base Accuracy — Full 10 cm Storage Modes 0.1%. 


Nonstorage Mode 


+20°C to +30°C 


—15°C to +55°C 
+2% 


Horizontal Display Modes 

Storage: A, B delayed. 

Nonstorage: A, A intensified, alternate, B delayed. B ends A for 
increased intensity in the delayed mode. Electronic switching 
between intensified and delayed sweep. A sweep and B sweep 
may be viewed simultaneously. 


CALIBRATED SWEEP DELAY 
Delay Time Range — 0.2 to X10 delay time/div settings of 
200 ns to 0.5 s. 


Unmagnified 
Magnified 


Differential Time Measurement Accuracy 
Delay Time Setting 


+15°C to +35°C 
Over one or more major dial div 


<1 major dial div +0.01 major dial div 





Jitter — One part or less in 50,000 (0.002%) of 10X the 
A sweep time/div setting. One part in 20,000 (0.005%) when 
operating from 50 Hz line. 


TRIGGERING A AND B 

A Trigger Modes — Normal (sweep runs when triggered). 
Automatic (sweep runs in the absence of a triggering signal and 
for signals below 30 Hz). Single Sweep (sweep runs one time 
on the first triggering event after the reset selector is pressed). 
LED lights indicate when sweep is triggered and when single 
sweep is ready. 

A Trigger Holdoff (Nonstore Only) — Adjustable control per- 
mits a stable presentation of repetitive complex waveforms. 


B Trigger Modes — B runs after delay time (starts automati- 
Cally at the end of the delay time) and B triggerable after delay 
time (runs when triggered). The B delayed sweep runs once, in 
each of these modes, following the A sweep delay time. 
Storage Trigger Positions — Posttrigger Point: 1.25 div. Pre- 
trigger: 8.75 div. 


Time Base A and B Trigger Sensitivity and Coupling 


Coupling At 100 MHz 

Dc Internal 1.5 div deflection 
Dc External 150 mV 

Dc External — 10 1.5V 

Ac Requirements increase below 60 Hz 
Ac LF Reject Requirements increase below 50 kHz 
Ac HF Reject Requirements increase below 60 Hz 


and above 50 kHz 


Digital Storage Jitter — 0.5 ns or less at 100 MHz and 
2 ns/div. 


Digital Trigger Uncertainty — Correction circuit for the + '/2 
sample interval trigger uncertainty that is caused by asynchro- 
nous trigger/sample clock relationship. 


A Trigger View (Nonstore Mode Only) — Electronically 
switched trigger view displays the external signal used for 
A sweep triggering. This provides quick verification of the sig- 
nal and time comparison between a vertical signal and the trig- 
ger signal which can be displayed simultaneously. The deflec- 
tion factor is = 100 mV/div (1 V/div with external ~ 10). 


Level and Slope — Internal, permits selection of triggering at 
any point on the positive or negative slope of the displayed 
waveform. External: Through at least +2 V. External +10: 
Through at least +20 V. 





A Sources — Normal, CH 1, CH 2, Line, Ext, and Ext = 10. 


B Sources — Starts after delay, Normal, CH 1, CH 2, and 
External. 


External inputs — R and C =1 Mf paralleled by ~20 pF. 
250 V (dc + peak ac) maximum input. 


X-Y OPERATION 
Full Sensitivity X-Y (CH 1 Horizontal, CH 2 Vertical) — 
5 mV/div to 5 V/div, accuracy is + 4%. Bandwidth is dc to at 
least 4 MHz. Phase difference between amplifiers is 3° or less 
from dc to 50 kHz. Nonstore mode only. 


DISPLAY 
CRT — 8 x 10 cm display. Horizontal and vertical centerlines 
further marked in 0.2 cm increments. GH (P31) Phosphor stan- 
dard; BE (P11) optional. 18 kV accelerating potential. 


Graticule — Internal, nonparallax; variable edge lighting; 
markings for measurement of risetime. 

Beam Finder — Compresses trace to within graticule area for 
ease in determining the location of an offscreen signal. A pre- 
set intensity level provides a constant brightness. 

Z-Axis Input — Dc coupled, positive-going signal decreases 
intensity; 5 V p-p signal causes noticeable modulation at nor- 
mal intensity; dc to 50 MHz. Nonstore mode only. 


ENVIRONMENTAL CHARACTERISTICS 
Ambient Temperature — Operating: — 15°C to +55°C. Non- 
operating: —55°C to +75°C. Filtered forced air ventilation is 
provided. 
Altitude — Operating: To 4600 m (15,000 ft). Maximum al- 
lowable ambient temperature decreased by 1°C/1000 ft from 
5,000 to 15,000 ft. Nonoperating: To 15 000 m (50,000 ft). 


Vibration — Operating: 15 minutes along each of the three 
axes, 0.06 cm (0.025 in) p-p displacement (four g's at 55 Hz) 
10 Hz to 55 Hz to 10 Hz in one minute cycles. 


Humidity — Operating and Nonoperating: Five cycles 
(120 hours) to 95% relative humidity as specified in 
MIL-T-28800B (par 3.9.2.2). 

Shock — Operating and Nonoperating: 30 g's '/2 sine, 11 ms 
duration, three shocks/axis in each direction for a total of 
18 shocks. 


OTHER CHARACTERISTICS 
Amplitude Calibrator 


Output Voltage 


1% 0°C to +40°C 


Output Current 2% +20°C to +30°C 





Vertical Signal Output — CH 1 vertical signal is dc to at least 
50 MHz (—3 dB) and ~25 mV/div terminated into 502, and 
~50 mV/div terminated into 1 MQ. 


Gate Outputs — Positive gates from both time bases (~5 V). 


Power Requirements — Quick change line voltage selector 
provides four ranges to cover 90 V to 132 V and 198 V to 
250 V. 48 Hz to 440 Hz, 150 W maximum at 115 V and 60 Hz. 


PHYSICAL CHARACTERISTICS 

Dimensions (468) | mm in 
Width (with handle) 328 12.9 
Height (with feet & pouch) 191 75 
Depth (with panel cover) 550 21.7 
Depth (handle extended) 600 23.6 
Weights ~ (468) | kg |b 
Net (without panel cover) 13.6 30.0 
Net (with panel cover 15.0 33.0 
and accessories) 

Shipping 21.7 47.0 
Dimensions (R468) “na a 
Width 19.0 
Height 8.8 
Depth 21.8 
Weights | kg |b 
Net 18.6 41.0 
Shipping 25.5 56.0 


INCLUDED ACCESSORIES 
Two P6105 10X probes (010-6105-03), blue accessory pouch 
(016-0594-00), clear pouch (016-0537-00), blue CRT light filter 
(337-1674-00), clear CRT light filter (337-1674-01), ground wire 
(134-0016-01), two 1'/2-amp fuses (159-0016-00), one 3/s-amp 
fuse (159-0042-00); instruction manual. 


DIGITIZERS 


ORDERING INFORMATION 
468 Storage Oscilloscope ................... $6,500 


R468 Rackmount Storage 
OSCHOSCONS ciciiicindimniincimnmnacn $8,776 


INSTRUMENT OPTIONS 
Option 02 — For 468. GPIB Interface follows 


Tektronix Standard Codes and FOrmattS ....cccccsesseeeeeees +$860 
Option 02 — For R468. GPIB Interface follows 

Tektronix Standard Codes and Formats ..ss..sssssseeseeseens +$905 
Option 04 — EMC Environmental ..........cccccccceeseseeenees +$180 
Option 05 — TV Sync Separator 

(Provides triggering on TV field and lime) .........cseeeee +$350 
Option 11 — For 468. X-Y Recorder Output 

(Not Compatible with Option 02) ........ccccsssssesseeesseeees +$525 
Option 11 — For R468. X-Y Recorder Output 

(Not compatible with Option 02) .........scsssssesesersseenees +$550 


Modification kits, for field conversion of existing 468s to Op- 
tion 02, are available. These typically cost more than when the 
option is ordered with the instrument. Contact your Tektronix 
Sales Engineer, Distributor, or Representative for information. 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 
Option A5 — Switzerland 220 V/10 A, 50 Hz 





OPTIONAL ACCESSORIES 
Service ROM — This provides service and signature analysis 
routines for verification and troubleshooting the digital portion 
of the instrument. Recommended to be used with a Tektronix 
308 Data Analyzer. Order 067-0989-00 .........csccccsseeeseeees $85 


Probes 






1 MQ 105 pF 





Switchable 
10X 


P6202A 10X 
2m FET 100X Head 
Probe Ac Head 






10 MQ 14pF 


10 MQ 2 pF 
10 Ma 2 pF 
10 MQ 4 pF 














1 mA/mV 0.03 2 at 1 MHz 
10 mA/mV Increasing to 


(Selectable) | 0.2 2 @ 120 MHz 
*! Nonstore modes — Bandwidths are measured at the upper 
—3 dB and apply only to the cable length shown. Generally, 


shorter cable lengths increase bandwidth, longer ones de- 
crease bandwidth. 


Folding Polarized Viewing Hood 





5 ft 






OvOr O1G6-B 180-00 | ssscesssssvissnssssesssessessccsconsusssavecasesssassacaiies $40 
Collapsible Viewing Hood — Binocular. 

OF6r O16-C58G 00 | sicsiicininsscsicasnipsianstiesivecsesutatanncbctties $15 
Protective Cover — Waterproof, biue vinyl. 

RCE CR IE eciconsceniesiirenisinennpsenpaniaiansninianiniammensdiniin $21 
Mesh Filter — Improves contrast and EMC filtering. 

ONSET ST EOF ZOD? ccscssssssssssnionenisssssoresseresscenniennaares $55 
SCOPE-MOBILE®* Cart — Occupies <18 in aisle space, 

has storage area in base. Order 200D or 2000 .............. $320 


1105 Battery Power Supply ................cccccsereesceseneneeeeee $1,430 
Rack Adaptor Order 016-0675-00 .........sssscsssssesereeeeseeees $325 
RECOMMENDED CAMERA 
C-30BP Option 01 — General Purpose Compact Camera In- 


cludes 016-0301-00 mounting adaptor/corrector lens. 
Order G-SEBP Omtion 4 scsesisasacccicsicccasecssassassentaecres $1,417 


For further information see camera section. 


To order, call your local Tektronix Field Office, or call Tek’s 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
In Oregon call collect (503) 627-9000, Ext 99. 
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3dOOS ADVHOLS TVLIDIC 








SONY7TEK TRON 


® 50 MHz DUAL TRACE 


DIGITAL STORAGE OSCILLOSCOPE 





336 


The 336 with Option 01 complies with IEEE Stan- 
dard 488-1978, and with Tektronix Standard 
Codes and Formats. 





1 MS/s, 140 kHz Useful Storage Bandwidth 
Cursors for Time and Voltage Measurements 
Signal Averaging 

Envelope Mode 

GPIB and 8 Screen Memory Option (16 k) 
50 MHz Nonstorage Bandwidth 

CRT Readout 





The SONY/TEKTRONIX 336 is a combination 
nonstorage and digital storage portable oscillo- 
scope. It is capable of displaying analog and dig- 
itized waveforms simultaneously, and can store 
up to 18 ie waveforms for recall and dis- 
play. The iS a microprocessor controlled in- 
strument that incorporates alphanumeric CRT 
readouts of the vertical and horizontal scale fac- 
tors, the delay time position, and voltage and 
time readouts of the cursor positions. Many of 
the oscilloscope features and modes are chosen 
from a menu displayed on the CRT rather than 
from hard-wired front-panel switches. Also in- 
cluded is an Auto mode for both vertical volts 
per division and horizontal time per division, al- 
lowing “hands off" operation in many 
applications. 


The 336 has a dual-channel, dc-to-50 MHz verti- 
cal deflection system for both nonstorage and 
equivalent-time digitizing. Storage bandwidth for 
single sweep events (waveforms acquired as the 
result of a single triggering event) is dc-to- 
140 kHz. The vertical channels have calibrated 
deflection factors from 5 mV to 10 V per division 
with a choice of either ac or dc input coupling. In 
the Nonstore mode, the 336 operates like a con- 
ventional oscilloscope. 


GPIB (talker only) is optional on the 336. Included 
in the option is a memory backup of up to eight 
screens (two 1k waveforms each) of 
information. 
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CHARACTERISTICS 

DIGITIZER AND MEMORY 
Speed — Digitizing rates up to 1 mega-sample/s. 
Useful Storage Bandwidth — Real Time Sampling: Dc to 
140 kHz (—3 dB). Equivalent Time Sampling: Dc to 50 MHz 
(—3 dB). 
Resolution — Vertical: Eight bit. Horizontal: Ten bit. 
Memory Size — Standard: 2 kbyte (one frame of two wave- 
forms). Option 01: 16 kbyte (up to eight frames of two 1k 
waveforms each storage capacity). Data Retention: At least 
3 days (after 8 hrs of operation). 


VIEW DISPLAY MODE 
This is the saved “store” waveform (saved from Store display 
mode). Process functions are the same as Store display mode. 


NONSTORED AND STORED DISPLAY MODES 
The — characteristics apply to both modes unless other- 
wise indica 
VERTICAL DEFLECTION (2 IDENTICAL CHANNELS) 
Bandwidth and Risetime*' 


0°C to +40°C +40°C to +55°C 
Dc to at least 50 MHz Dc to at least 40 MHz 


*! At all deflection factors from a 50 2 source. 

Deflection Factor — Range: 5 mV/div to 10 V/div. Accuracy is 
+ 3%. Uncalibrated, continuously variable between steps, and 

to at least 25 V/div. 

Vertical Modes — Stored Mode: CH 1, CH 2, Chop, Dual and 

Trigger View. Nonstored Mode: CH 1, CH 2, Chop and Dual. 

Normal Mode (Store Mode Only) — Acquired displayed 

signal. 

Scene Mode (Store Mode Only) — 1, 8, 16, 32, 64, 128, 

ag sweeps, or continuous at s/div settings of 2 ms/div to 
.2 s/div. 

Average Mode (Store Mode Only) — 8, 16, 32, 64, 128 or 

256 sweep averages. 

Process Mode (Store and View Mode Only) — Waveform: 

CH 1 + CH 2is within 6%. CH 1 — CH 2is within 6%. CH 1 x 

CH 2 is within 7%. Parameters (Selectable): RMS is within 3% 

+ 6% of V/div setting. Mean is within 3% + 4% of V/div set- 

ting. P-P is within 3% + 4% of V/div setting. Store or view 

waveforms must acquire inital ground reference level. 

Common-Mode Rejection Ratio — At least 10:1 at 10 MHz 

(5 MHz storage). 

Input R and C — 1 MQ + 2% paralleled by 33 pF. 


HORIZONTAL DEFLECTION (NONSTORE MODE ONLY) 
Time Base A — 0.2 s/div to 0.1 us/div in a 1-2-5 sequence. 
X10 MAG extends the maximum sweep rate to 10 ns/div. (At 
sweep speeds slower than 0.2 s the scope automatically goes 
to Roll mode.) 

Time Base B — 50 ms/div to 0.1 us/div in a 1-2-5 sequence. 
X10 MAG extends the maximum sweep rate to 10 ns/div. 
Variable Time Control — Continuously variable between cali- 
brated settings of the As/div switch. Extends the slowest 
sweep rate to at least 0.5 s/div. 

Time Base Accuracy 


+20°C to +30°C 


DIGITAL STORAGE HORIZONTAL ACQUISITION 
Resolution — Ten bit. 1024 data points. 
Range — Equivalent Time Sampling: 50 ns/div to 0.1 ms/div. 
Single Sweep bg 0.2 s/div to 0.1 ms/div. Roll Mode: 
20 s/div to 0.5 s/div. Envelope Mode: 0.2 s/div to 2 ms/div. 
eee — 3% from +20°C to +30°C; 4% from 0°C to 
+55°C. 
Horizontal Display Modes — Nonstore: A sweep, B delay, 
alternate, X-Y. Storage: A sweep, B delay, X-Y. 


0°C to +55°C 
Unmagnified 
Magnified 





CALIBRATED SWEEP DELAY 
Differential Time Measurement Accuracy (Nonstore Mode) 


+15°C to +35°C within 1% of indicated value 

0°C to +55°C within 2.5% of indicated value 
eyes Time Jitter (Nonstore Mode) — 1 part or less in 
1 


Delay Time Resolution (Store Mode) — 14 bit. 

Cursor Accuracy (Store Mode) — AV: Within 3%. AT: Real 
time sampling is + 0.1% of full scale. Equivalent time sampling 
from +20°C to +30°C is +3%; from 0°C to + 55°C is +4%. 


TRIGGERING A AND B 
A Trigger Modes — Normal: Sweep generator requires a trig- 
ger to generate a sweep. Automatic: Sweep generator free 
runs in the absence of a trigger. Single sweep: One sweep is 
initiated by the first tri after reset. 
Trigger Sources — Internal, CH 1, CH 2, composite or 
external. 


Sensitivity and Coupling 


Stable video rejection and sync separation from 
sync-negative NTSC or PAL composite video 


Trigger Jitter — Nonstore Mode: 1 ns or less at 50 MHz. 
Storage Mode: +1 sample period 
External Trigger View — Deflection Factor: Ext is 100 mV/div. 
Ext + 10 is 1 V/div. 
External ig input — R and C = 1 Mf paralleled by 33 pF 
(200 V dc eak ac) maximum input. 
Acquisition Window Trigger Point — Pretrigger: 7/a of wave- 
form occurs before trigger point. Midtrigger 2 of waveform 
occurs before trigger point. Posttrigger: "eof waveform occurs 
before trigger point. 

X-Y OPERATION (NONSTORE) 
Full Sensitivity X-Y (CH 1 Horizontal, CH 2 Vertical) — 
5 mV/div to 5 V/div with bandwidth of dc to 1 MHz. Phase 
difference is 3° from dc to 50 kHz. 


DISPLAY 
CRT — 8 x 10 div (0.6 cm/div) display GH (P31) Phosphor 
standard. 12 kV ro ache potential. 
Graticule — Internal. Vertical and horizontal centerlines 
marked in 5 minor div/major 0.6 cm/div. 
Z-Axis Input — Range +3 V to +25 V with 1 MHz useable 
frequency range. Input resistance of at least 10 kQ. 


ENVIRONMENTAL CHARACTERISTICS 
Ambient Temperature — Operating: 0°C to +55°C. Nono- 
perating: —25°C to +75°C. 
Option 01: —20°C to +55°C. 
Altitude — Operating: To 4600 m (15,000 ft). Decrease maxi- 
mum operating temperatures 1°C for each 1000 ft above 
5000 ft. Nonoperating: To 15 000 m (50,000 ft). 
Vibration — 0.025 p-p (4 g's at 55 Hz) displacement, 15 min- 
utes along each axis from 10 Hz to 55 Hz. 
Humidity — 120 hrs of MIL STD 202D, minus freezing and 
vibration. 
Shock — 30 g half sine, 11 ms duration on each axis. 

OTHER CHARACTERISTICS 

Chart Output — Clock Rate: Fast or slow. Amplitude: 
500 mV/div. Output Impedance: 220 2 
Calibrator — Output Voltage: 0.3 V + 1%, Output Resistance: 
5 2. Frequency: =1 kHz. 
Ac Power Requirements — Line Voltage Ranges: 90 V to 
132 V ac, 180 V to 250 V ac. Line Frequency: 48 Hz to 440 Hz. 
Power Consumption: 50 W maximum. 


PHYSICAL CHARACTERISTICS 













Coupling 








External 






Dimensions 
Width 
Height 

Depth (Handle Not Extended) 
Depth (Handle Extended) 
Weight 


Net 
Shipping 
















INCLUDED ACCESSORIES 
Two 10X P6148 attentuator probes (010-6148-03); acces 
016-07 18-00); front panel cover (016-0719-00); CRT fil- 
ter (378-0225-00); operator's and service manuals. 


Order 336 Digital Storage Portable 


OSCHOSCODS scsiiiimnnnnnnimnnnen G4,500 
GPIB & MEMORY OPTION 


Option 01 provides a GPIB interface (talk only). This transmits 
stored waveforms and scale factor information to a listener or 
controller. Extended waveform is included in this op- 
tion. It will store 16 additional waveforms at 2 waveforms- 
/screen, for 16 k total additional memory. 


The SONY®/TEKTRONIX® 336 is manufactured and marketed 
in Japan by Sony/Tektronix Corporation, Tokyo, Japan. Out- 
side of Japan the 336 is available from Tektronix, Inc., its mar- 
keting subsidiaries and distributors. 





Computer - Based 7912AD System 


Precise automatic waveform 
measurements for demand- 
ing applications in research, 
design, manufacturing and 
quality assurance 


Automatically save hours, days, 

even months of work 

Tektronix Signal Processing Systems are 
specially designed to handle the increasing- 
ly complex, expensive, and time-consuming 
task of waveform characterization. 


They're the first measurement systems to 

offer all the power and flexibility of oscillo- 
scope acquisition, coupled with fully auto- 

matic analysis. They're the first systems to 
feature signal processing software with ex- 
tensive control over instrumentation, 


SIGNAL PROCESSING 


SYSTEMS 





re 
en 355 
Mini-Computer Based Systems .................. 356 
Desktop Computer Based Systems ........... 357 


Desktop Computer - Based 7854 System 


waveform manipulations, and graphic dis- 
play. And they're the first to provide system 
compatibility that allows configuration for 
many types of test and measurement 
applications. 


With Tektronix Signal Processing Systems 
you concentrate on test results, not test pro- 
cedures. There are no human-eye interpre- 
tations, hand processing, or complex statis- 
tical graphing. Tektronix Systems 
automatically capture the signals you need, 
make the measurements you want, then dis- 
play, store, and document your solutions. 


This means work that used to take hours, 
now takes only minutes. System automation 
saves you time and money by greatly in- 
creasing your productivity. Projects not only 
get completed on schedule, they get com- 
pleted on budget. 


Plus, system automation gives greater mea- 
Surement accuracy and accountability on 
your finished product. Since there's less op- 
erator involvement in measurements, there's 
less chance of human error. 


From today’s research and development 
tasks to tomorrow's production testing, 
Tektronix Systems give you all the capabili- 
ties needed to characterize your waveforms 
quickly, efficiently, and automatically. 


For measurement solutions 
you can’t beat the SYSTEM. 
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SYSTEM 


TEK COMPONENTS 
SPS AUTOMATION ... 


FIVE MAJOR SYSTEM COMPONENTS 
AND TEK’S COMPREHENSIVE SOFTWARE 
MEET YOUR MEASUREMENT NEED 


ACQUISITION UNIT 
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Acquisition, built around Tektronix GPIB Wave- 
form Digitizers and 7000 Series oscilloscope plug- 
ins, captures analog data, converts and stores it 
in a digital format acceptable to the system 
processor. 


SIGNAL TO BE Processor, either minicomputer or desk-top 
ener computer, controls the system, accepts the digi- 


STORAGE 


<> 


lIEEE488 BUS 






DISPLAY 


tized data, and then performs the needed mathe- 
matical calculations and operations. 


Mass Storage, in the form of disk or magnetic 
tape, keeps a log of the processed data and also 
stores the test programs. 


Display, including graphic terminal and hard 
copy units, provides both alphanumeric and 
graphic presentation of data and permanent 
documentation. 


Software, specially developed for ease of use 
with Tektronix Signal Processing Systems, con- 
trols all other system components and performs 
the desired computations. Commands are high- 
level BASIC and accessible through a standard 
terminal keyboard. 


A WIDE RANGE OF SYSTEM PRODUCTS PROVIDES THE SOLUTIONS YOU NEED 


Signal Acquisition — Fast or Slow, Transient 
or Repetitive 

The growing family of GPIB compatible High 
Performance Waveform Digitizers provides a 
broad range of acquisition capabilities. They offer 
the ability to analyze signals ranging from sec- 
onds to picoseconds in duration, and risetimes to 
25 ps. Plus, most are compatible with a broad 
range of 7000 Series Plug-ins. 


7912AD*" 

For high-speed transient signal acquisition, the 
7912AD Programmable Digitizer has the capabili- 
ty to capture signals in the millisecond to 
subnanosecond range with a bandwidth of up to 
1 GHz. 


7612D*' 

For medium-speed signals, the 7612D Program- 
mable Digitizer offers dual channel acquisition, 
selectable sampling rates within records, and pre- 
and post-triggering. With the 7612D you can 
capture transient signals from seconds to sub- 
microseconds in duration with high resolution. 


7854*! 

For fast, repetitive signals, the 7854 Oscilloscope 
is ideal when configured in a system. The 7854 
features an on-board microprocessor. This instru- 
ment provides the system with the capability to 
acquire high speed signals with rise times to 
25 ps. 


*! See Digitizers Section for details. 
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390AD*! 
For low to medium speed signals. The 
SONY/TEKTRONIX 390AD offers crystal-con- 
trolled 30-MHz sampling on two channels, or 
60 MHz sampling on one channel. Features in- 
clude cursor based measurements, sample rate 
switching, and direct plotter output capability. 


System Controllers Dedicated to Speed and 
Precision 

Tektronix Signal Processing Systems are divided 
into two major processor families: the minicom- 
puter family, and the desktop computer family. 


The Tektronix minicomputer systems, built around 
DEC PDP-11 compatible controllers, are designed 
to handle large amounts of data, They offer 
flexibility in peripheral selection, processing 
speed, and up to 128k words of memory space. 
Plus, the software support is specially developed 
for waveform manipulations, array processing 
and display efficiency. 


The desktop computer systems are built around 
the 4052A Desktop Computer—one of the most 
powerful analytical performers available today. Its 
built-in extended BASIC software is complement- 
ed by special ROM packs featuring commands 
most often used in signal processing 
applications. 


Wide-ranging System Peripherals for Full 
Documentation and Display 

Tektronix Signal Processing Systems provide the 
best in display—the 4012 or the 4052A graphic 
screen. These terminals provide an excellent me- 
dium for displaying graphic and alphanumeric 
information with high resolution. In addition, a 
wide range of system peripherals is available, 
including graphic plotters, hard copy units, disk 
and magnetic tape storage devices. 


Multiplexer 1360P/S*2 

The 1360 is a microprocessor-based GPIB com- 
patible system instrument that can be used to 
multiplex electrical signals at bandwidths up to 
250 MHz. It includes two separate chassis: the 
1360P Programmable Switch Controller and the 
1360S Switch Matrix. Up to four 1360S Switch 
Matrix units may be operated by one 1360P. With 
one 1360S one may multiplex one output with 33 
inputs, two ganged outputs with 17 inputs, or four 
ganged outputs with nine inputs. With four 1360S 
units these numbers increase so one may multi- 
plex one output with 129 inputs, two ganged 
outputs with 65 inputs, or four ganged outputs 
with 33 inputs. 

*2 See page 372 for details. 


Total Support 

Complete details and application consultation is 
available through your local Tektronix Sales Of- 
fice. Sales Engineers and Application Engineers 
stand ready to answer all your system questions. 


TEK 


The next logical step 


ANY SYSTEM IS ONLY AS GOOD AS ITS SOFTWARE 
SPS SYSTEMS OFFER THE BEST SOFTWARE AVAILABLE 


TEK SPS BASIC is a comprehensive, general 
purpose programming language with enhance- 
ments for instrument control and waveform pro- 
cessing. Modular in design, it provides an opti- 
mum balance between flexibility, space 
efficiency, and computing power. Yet it retains 
the “easy-to-learn, easy-to-use, easy-to-remem- 
ber" character of traditional BASICs. This makes it 
an ideal tool for beginning users as well as expert 
programmers. 


TEK SPS BASIC runs on most of the Digital 
Equipment Corporation PDP Series of minicom- 
puters, It consists of a Resident Monitor and an 
expandable library of over 100 non-resident com- 
mands. This lets you configure a software system 
to meet your unique measurement needs. 


Advanced Signal Processing 

Waveforms can be integrated, differentiated, 
convolved, correlated, and fast Fourier trans- 
formed. Also, polar conversions can be 
performed. 


Flexible I/O 

Information can be read or written in ASCII or bi- 
nary. ASCII may be used for display on a terminal 
or to store information for use by another soft- 
ware system. Binary can be used for storing large 
information blocks for later processing by TEK 
SPS BASIC. File may be structured either serially 
or by random access. 


GPIB 

With BASIC commands, you can control multiple 
IEEE Standard 488 interfaces at any level, from 
setting individual data lines to reading in entire 
arrays with a single command. The GPIB feature, 
which can be deleted from the BASIC system to 
Save memory, is integrated with the Resident 
Monitor to make GPIB control commands more 
space economic. A high level GPIB driver is also 
available to facilitate programming for those not 
thoroughly familiar with GPIB. 


There is also available a versatile GPIB software 
module for RSX11-M. This requires special quota- 
tion from SPS Marketing. 


It's ready to use. TEK SPS BASIC requires a 
minimum system consisting of a controller with 
two hard-disk or two flexible-disk drives. Com- 
mands can be added to the system from the disk 
as needed to provide maximum space efficiency 
in available memory. 


Named files can be accessed by TEK SPS BASIC 
on hard or flexible disk, or magnetic tape and 
information can be read from files either sequen- 
tially or randomly. BASIC commands give you 
complete file management capability. Files are 
compatible with DEC’s RT11 operating system. 


Comprehensive graphics permit waveform plots 
and X-Y plots between waveforms. Either can be 
done with single commands. The output is com- 
plete with scaled and labeled axes and can be 
hard-copied to paper. 


Extended Memory 

Extended memory capability is offered in VO2XM 
software. Computers with memory management 
and up to 128k words of memory can use extend- 
ed memory to manipulate large data arrays. 


Software Maintenance 

Customers receive a periodic newsletter contain- 
ing programming hints and responses to user 
questions. Reported system errors can usually be 
corrected by customer-applied “patches.” These 
short code sequences are published in the news- 
letter with instructions for adding them to estab- 
lished systems. Specific problems encountered 
by customers which appear to be caused by soft- 
ware defect may be addressed by submitting a 
Software Performance Report (SPR) which will be 
responded to in writing. (Category B support.) 


For additional information or a demonstration of the TEK 
SPS BASIC software family, call the Tektronix Sales Office 
in your area and ask for your Sales Engineer. 


SYSTEM 
SOFTWARE 


TEK SPS BASIC data-logging capabilities let you 
turn tedious and repetitive measurements into 
automated procedures. Program control can elim- 
inate human intervention, reduce errors, and give 
you time to concentrate on test results. 


Better than seven-digit precision means much 
higher resolution than possible in conventional 
oscilloscope measurements. Special data struc- 
tures retain both numeric and literal information 
associated with a given waveform. These wave- 
form structures, aS well aS numeric arrays or 
portions of numeric arrays, can be operated on 
arithmetically as easily as can simple numeric 
variables. 


ORDERING INFORMATION 
SOFTWARE PACKAGES 


CP57000 TEK SPS BASIC (Monitor) . $2,190 


CP57001 Signal Processing ......sssssessees $950 
SPE TOO2 GrROTNCS: ccsscssscncnavscnennenacastateont $700 
CP57003 R7912 Transient Digitizer 

DEVE scaviscsconnssnmssseicnmecennnserecenneeeiiens $950 
CP57004 Digitizing Oscilloscope (DPO) 

DEVON ssinisccixanscnrimiscctassanincsnanearnaaanansennenss $500 
CP57005 DPO Envelope Command ...... $350 
CP57006 7912AD Programmable 

DIGHIZOF DIVES ecssonsseccereseuesssnversccxenceisneess $650 
CP57007 High Level Support .............0+ $350 
CP57008 Assembly Level Support ..... $1,000 
CP57009 GPIB High Level Driver .......... $500 


CP57010 7612D Special Commands ..... $300 


CP57500 Extended Memory (VO2XM) TEK 
SPS Basic (MOM*ON) scscscsssscesesessecccasess $3,190 
CP575XX Extended Memory Software 
(VO2XM) are priced the same as V0O2 modules 
above, except for CP57500. 
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MINI-COMPUTER 
BASED SYSTEMS 


TE 








The WP3201 is one of the many configurations for the minicomputer-based systems. 


Systems 

Tektronix Minicomputer-based systems offer 
combinations of Tektronix Waveform Digitizing 
instruments, flexible instrument controllers, and 
the most powerful waveform (array) processing 
BASIC software available on the market. These 
systems are tailored for medium and large scale 
experiments and for use in areas where medium 
or high power, dedicated systems are best suited 
to the task. System versatility and easy-to-use 
software allow for a wide variety of tasks to be 
performed at a multi-purpose test area. Large 
amounts of data storage and waveform analysis 
are manageable under the TEK SPS BASIC oper- 
ating system which handles full arrays of data as 
easily as single-valued variables. 


Instrument control and data communication are 
accomplished over the IEEE Standard 488 (GPIB) 
bus, allowing for easy expandability. Multiple in- 
struments performing different functions may be 
added as needs expand or change. Control or 
data busses other than GPIB may be added by 
the user and controlled by TEK SPS BASIC 
software. 


Mass storage includes either floppy or hard disk 
systems for operating system, non-resident com- 
mands, data files and user program storage. 
Hard copy capability may be added to these 
systems by ordering the Tektronix 4631 option. 


AVAILABLE MINI-COMPUTER-BASED SYSTEMS 






| 7912AD 7612D 
PDP-11/23/Floppy Disk*' WP2252 WP3202 


WP2251 WP3201 


CP1164X/Hard Disk*' 


*! Later model minicomputers may be supplied. 
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Measurement requirements and technologies are 
changing rapidly in the dynamic fields of physics, 
optics, chemistry, biology, and electronics. |Im- 
proved bandwidths, sensitivities, triggering cir- 
cuits, and storage capabilities have done a great 
deal to increase the value of oscilloscopes as 
general-purpose measurement equipment in 
these fields. But in more and more applications 
scope measurements are being supplemented by 
computations to get the information in a form that 
is easy to interpret. 


Some Applications 

The development and manufacturing of today's 
increasingly complex electronic devices require 
extensive analysis of the signals these devices 
generate and transmit. For example, performance 
and calibration of high density cartridge disks can 
be characterized using Tektronix Signal Process- 
ing Systems — providing accurate, reliable re- 
sults in seconds. Other components, such as 
semiconductors and optical fibers, have benefit- 
ed from Tektronix Signal Processing System 
analysis. 


Evaluating equipment designed to be used in 
hostile environments is a growing challenge for 
today's test and measurement technology. In the 
area of lightning effects, Tektronix Signal Pro- 
cessing Systems are used because they can 
capture randomly occurring events generated in 
such hostile environments. Other examples in- 
clude shock and vibration testing, and electro- 
magnetic pulse testing. 


High performance instrumentation and waveform 
analysis have always been required in research 
and development for the discovery and quantifi- 
cation of new phenomena. With acquisition band- 
widths up to 14 GHz, Tektronix Signal Processing 
Systems are ideally suited for such fields as laser- 
related research, fusion research, biochemistry, 
ballistics and ultrasonics. 


Installation, Warranty and Service 

Systems defined as “WP Systems” are installed at 
the customer's site free of charge. Warranty is as 
Stated on page 41. Post warranty service is 
available on a normal charge basis, or system 
components may be sent to a service center for 
repair. 
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The WP2110 is one of three desktop computer-based systems. 


Systems 

Tektronix Desktop Computer-based Systems of- 
fer combinations of Tektronix Waveform Digitizing 
instruments and the 4052A Graphic Computing 
System. These systems are tailored especially for 
single user, small and medium scale experiments 
and for use in areas where medium power, 
dedicated, self contained systems are best suit- 
ed to the task. Each system contains the flexibility 
to be easily moved between areas or to perform a 
variety of tasks at a multi-purpose test bench. 


Instrument control and data communication are 
accomplished over the IEEE Standard 488 (GPIB) 
bus, allowing for easy expandability. Multiple in- 
struments of the same type or GPIB-interfaced 
instruments performing different functions may 
be added as needs change. Data communication 
with external intelligence for additional flexibility is 
available via an RS-232C port. Hard-copy capabili- 
ty from the display may be added to these 
systems by ordering the Tektronix 4631 option. 
Raw and processed data and user programs may 
be stored using the integral magnetic tape, or the 
Tektronix 4907 flexible disk File Manager may be 
ordered to supplement the system. 


Desktop Graphic 

Computer and Display 

The Tektronix 4052A Graphic Computer has 
gained wide acceptance as a powerful data 
processing tool for system applications. For rapid 
calculations this desktop computer contains a 
fast processor with microcoded floating point. 


The 4052A, with state-of-the-art graphics capabili- 
ty, can provide hard copies of any combination of 
text and high density graphics via an optional 
hardcopy unit. For peripheral support the 4052A 
uses the GPIB and RS-232C to interface with 
additional instruments as your needs require. And 
with memory expandable to 64k bytes, the 4052A 
can handle lengthy programs and large amounts 
of data. 


AVAILABLE DESKTOP COMPUTER-BASED SYSTEMS 





4052A 


For complete information on SPS Systems and 
Digitizers described, contact your Sales Engineer 





WP1310 WP2110 WP3110 


7612D 


7912AD 





for data sheets and descriptive literature through 
your nearby Tektronix Sales Office. 


DESKTOP COMPUTER 
BASED SYSTEMS 


Desktop Computer Software 

4052A software is an easy-to-learn enhanced 
form of BASIC which provides the simplicity 
desired by the beginner and the flexibility and 
power required by the experienced programmer. 
Device independent keywords make program- 
ming input and output operations easy. Fast 
matrix functions are also part of 4052A BASIC. 
Special ROM Packs provide 15 commonly used 
waveform processing functions—from the loca- 
tion of waveform maximums and minimums to 
Fast Fourier Transforms. And Tektronix supports 
the software of the 4052A with an extensive 
applications software library—including mathe- 
matics, statistics and graphics packages—which 
aids the user in solving measurement problems 
from modeling to final report generation. 


For graphic display control, an entire set of 
commands allows graphic displays to be created 
on the 4052A. For example, one ROM Pack 
command provides the ability to display a com- 
plete array of data with a single statement. 


Signal Processing ROM Pack #1 (4052, 
4052A, 4054, and 4054A Only) 

Adds seven new functions which can be applied 
to one dimensional data arrays; integration, differ- 
entiation (2 and 3 point), fast graphing, locating 
minimum and maximum, and crossing over a 
threshold. Functions operate 2-10 times faster 
than equivalent BASIC routines. 

Order QOS QAO « ccsssnnssssisnsscscscsssvesscnececens $250 


Signal Processing ROM Pack #2 (4052, 
4052A, 4054, and 4054A Only) 

Extends array handling capabilities by adding 
commands that perform Fast Fourier Transform 
(FFT), its inverse (IFT), convolution, correlation, 
windowing and related utility functions. Functions 
execute 7-20 times faster than BASIC routines. 
Order QS ZAGG. saciccssctsccctseiaseisesninnenssnnes $495 


Broad Support Completes the 

Package and Assures You of 

Continuing Value 

From signal acquisition through final display ongo- 
ing support guarantees you the most value for 
your investment dollar. The many support pro- 
grams available are yours as a part of your 
system purchase. 


HANDSHAKE is a newsletter forum for users of 
Tektronix programmable instruments and sys- 
tems. Published quarterly, HANDSHAKE has ar- 
ticles of interest concerning applications of mea- 
surement and analysis techniques. 


SPS PROGRAMMING UPDATE is published 
periodically and sent to users of Tektronix Signal 
Processing Systems. It contains information to 
help maintain software and firmware system com- 
ponents. It also contains useful programming 
hints and software and firmware product informa- 
tion, 
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TM 5000 GPIB 
PROGRAMMABLE 
INSTRUMENTS 


CONTENTS 


DC 5010 Digital Counter incisissiccsssssisssscsscses.0es 360 
DC 5009 Digital Counter... cece 361 
DP 501 Digital Prescaler ................cccccceeees 363 
DM 5010 Digital Multimeter .........000.00000000.. 363 
FG 5010 Function Generator ................. evens BOO 
PS 5010 Power Supply .u......2......:cc:ccs sees 366 
PS 5004 Power Supply ...........000..0c0ccccccecceeeees 367 
AA 5001 Distortion Analyzer ...........0...0..0006. 367 
SG 5010 Programmable Oscillator ............... 367 
MI 5010 Programmable Multifunction 

INREVIRCS Hasisnascmnamisnecasasecmsrecantsssnaacers: 369 
MX 5010 Programmable Multifunction 

INCOPFACE ooo ccccccecseesseeesseseseceseeeseeeesesereeeuens 369 
S| 5010 Programmable Scanner ................... 372 
TM 5003 Power Module Mainframe .............. 402 
TM 5006 Power Module Mainframe .............. 402 





Designed for Configurability; 
for Programming Ease; 
for Productivity. 


Test and measurement setup has never 
been this friendly, has never been this fast. 
With Tek's line of TM 5000 programmables, 
you can continue to build on the concept of 
configurability. You can now link together 
customized, automated test packages with 
the same plug-in, pull-out ease as found in 
our TM 500 manual instrument line. You'll 
find these IEEE-488 compatible, fully pro- 
grammable instruments are among the 
friendliest and fastest to integrate you can 
buy. 


The 350 MHz DC 5010 Universal Counter/ 
Timer is the state-of-the-art in high perfor- 
mance universal counter/timers. Its 1 ps 
time interval averaging resolution is un- 
matched for the industry. 


For lower speeds, the 135 MHz DC 5009 
Universal Counter/Timer is the industry's 
lowest cost, fully programmable counter/ 
timer. It provides all of the functions of the 
higher-performance DC 5010 except rise/fall 
and null. 


The DP 501 Digital Prescaler, although not 

GPIB compatible by itself, extends the fre- 

quency measurement capability of the 

DC 5010 and DC 5009 to 1.3 GHz under pro- 
gram control. 
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The DM 5010 Digital Multimeter measures 
dc and true RMS ac volts, ohms, and pro- 


vides a diode test function. Internal math ca- 


pabilities include averaging, nulling, offset, 
scaling, dB, and HI/LO/Pass sorting. 


The FG 5010 Function Generator features 
variable symmetry throughout the full 

20 MHz bandwidth of the instrument. Other 
important functions include counted burst, 
phase lock, and the ability to store and re- 
call ten complete front panel setups. 


The PS 5010 Power Supply, with its three 
separately programmable supplies, pro- 
vides the most widely used voltages, all un- 
der complete program control, including 
current limit, source on/off, and extensive 
Status reporting. 


The PS 5004 Precision Power Supply pro- 
vides the high-resolution voltages and cur- 
rents necessary in the characterization of 
transistors, ICs, and other semiconductor 
and hybrid circuits. The actual values of the 





output voltage, output current, and current 
limit may be read directly from the 4 ‘/-digit 
front panel display or are available over the 
GPIB. 


The AA 5001 Programmable Distortion Ana- 
lyzer and SG 5010 Programmable Oscillator 
are the world's first truly high-performance 
programmable audio test instruments. To- 
gether, they provide unequaled capability 
covering the full range of standard audio 
testing—THD, IMD, (SMPTE, DIN, CCIF dif- 
ference tone), gain/loss, and signal-to-noise 
ratio. The AA 5001 is fully automatic in each 
of its operating modes—no tuning, no 
nulling, no level setting, no range 
changing—even with a remotely located 
signal source. 


A complete range of system control and 
signal routing capabilities are available with 
the MI 5010 Multifunction Interface and 

MX 5010 Multifunction Interface Extender 
and the SI 5010 350 MHz Programmable 
Scanner. Function cards currently available 
for the MI 5010/MX 5010 Multifunction Inter- 
face System include: D/A converter, A/D 
converter, 32-channel digital I/O, 16-channel 
relay scanner, 10-channel low-level scanner, 
16 kK memory, and user-configurable devel- 
opment card. 


Each TM 5000 instrument (with the excep- 
tion of the completely automatic AA 5001) is 
fully programmable—all front panel func- 
tions are programmable over the GPIB. 
Each instrument (again with the exception 
of the AA 5001) has a front-panel ID button 
which can be programmed to cause the in- 
strument to generate an SRQ when pushed, 
to allow operator intervention in an on-going 
test. Conversely, the SRQ generation capa- 
bility can be programmed off to prevent in- 
advertent operator intervention. In addition, 
the entire front panel of each instrument 
can be locked out to further prevent opera- 
tor interference with a test or instrument set- 
up. When used with the execute-only ver- 
sion of the Tektronix 4041 System 
Controller, this means that you can place a 
completely operator-proof test system on 
the manufacturing floor; the operator can in- 
tervene only to the extent permitted by the 
test programmer. 


In addition, Tektronix Standard Codes and 
Formats provides standardized data for- 
mats among all TM 5000 instruments, and 
among all other Tektronix GPIB instruments 
as well. Standardized instrument data for- 
mats open up the lines of bus communica- 
tion and make your test and measurement 
system easy to set up and operate. Test 
and control functions are changed quickly 
and easily. Common error codes among in- 
struments greatly simplify error-handling 
routines. 


All of the TM 5000 instruments have internal 
diagnostics capability built right in. Each in- 
strument performs an extensive diagnostic 
self-test On power-up or On Command and, 
in case of a fault, displays and/or sends 
over the GPIB an error message indicating 
the nature of the fault. To further aid in trou- 
bleshooting and maintenance of the instru- 
ments, each has built-in signature analysis 
capability; each instruction manual gives a 
comprehensive list of signatures at nodes 
throughout the instrument. 


The compact, modular TM 5000 instruments 
operate in the TM 5003 and TM 5006 main- 
frames to form configurable automated test 
systems which occupy less than half the 
rack space of ordinary rackmounted equip- 
ment. The adjoining photo shows five 

TM 5000 instruments (DM 5010, DC 5009, 
MI 5010, FG 5010, and PS 5010) plus the 
powerful 4041 System Controller configured 
in a benchtop system approximately 

15 inches high and 17 inches wide. 


All of the current TM 5000 instruments are 
double-width, with the exception of the sin- 
gle-width DC 5009 and PS 5004. That is, 
each (except the DC 5009 and PS 5004) oc- 
cupy two compartments of the three-com- 
partment TM 5003 or the six-compartment 
TM 5006 mainframes. 


Adherence to standard form and fit means 
that any TM 5000 product can be replaced 
in a system without the uncabling, 
unstacking, restacking, and recabling that is 
necessary with most instruments. Rebuild- 
ing the system for a different task takes 
seconds, not hours. And, if all instruments in 
your system need not be programmable, all 
35-plus of Tek'’s TM 500 line of manual in- 
struments are also compatible with TM 5000 
mainframes. 


All TM 5000 instruments are UL listed. 
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Programmable Universal Counter/Timer 


GPIB! DC 5010 


The DC 5010 complies with IEEE Standard 488- 
1978, and with Tektronix Standard Codes and 
Formats 





350 MHz Both A and B Channels 
3.125 ns Single-Shot Resolution 
9-Digit Display 

1 ps Resolution, with Averaging 


Measurement Functions Include: 
Reciprocal Frequency Measurement 
Period 
Width 
Time AB 


Events B During A 
Totalize A, A+B, A—B 


Ratio 
Rise/Fall 
Time Manual 
Arming 

Null 


Auto or Selected Averaging to 109 in 
All Modes 


Duty-Cycle Independent Autotrigger 


DVM Mode for Displaying Trigger 
Level Setting 


Shaped A and B Channel Outputs 
Hysteresis Compensation 


Probe Compensation 
SS SSS eS SS eee See 


Refer to Digital Counter Selection Guide on Page 374. 
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Frequency measurements to 350 MHz (to 
1.3 GHz with the Tektronix DP 501 Digital 
Prescaler), a wide range of time-interval 
measurement capabilities including rise 
and falltimes, hysteresis compensation, 
probe compensation, arming, and high 
resolution on low frequency signals (up to 
nine digits in one second or less), all com- 
bine to make the DC 5010 a true state-of- 
the-art universal counter/timer. Selected 
averaging of up to 10% events provides us- 
able time-interval resolution to 1 ps on re- 
petitive signals. The automatic averaging 
feature provides a compromise between 
measurement time and resolution, regard- 
less of input signal frequency. The pseu- 


—-"— oS fo fw fa] do-random, phase modulated clock pro 
wo o LS). Le tome samy ili ee 
ie Le & ak & A sore tae vides increased accuracy by eliminating 
“COS 8 we the possibility of clock-synchronous errors 

\-—~' in the time-interval averaging modes. Hys- 
at ae me teresis compensation is automatic, further 


increasing the accuracy of time-interval 
measurements in the DC 5010. The Null 
feature permits the nulling of differences in cable 
lengths in time-intervalmeasurements to provide 
direct readout of the measurement of interest. 


Autotrigger, at the push of a button or upon com- 
mand over the GPIB, senses the maximum and 
minimum of the applied signal and sets trigger 
level to a point midway between the two, regard- 
less of duty cycle. The values of the maximum 
and the minimum are available over the bus 
where they can be used by the controller to com- 
pute the p-p amplitude of the signal, providing 
the function of a high-frequency p-p DVM. The 
value of the trigger level is also available over the 
bus, and may also be displayed in the nine-digit 
DC 5010 display. The outputs of both channels’ 
signal shaping circuits are available at the front 
panel to aid in the proper setting of trigger levels 
on complex waveforms. The arming input allows 
measurement of selected events within complex 
waveforms. The unique Probe Compensation fea- 
ture permits quick and accurate compensation of 
attenuator-type probes to provide accurate mea- 
surements on signals beyond the amplitude 
range of the counter itself. 


The frequency measurement of the DC 5010 can 
be extended to 1.3 GHz with the use of the com- 
panion DP 501 Digital Prescaler. TM 5000 rear in- 
terfacing capability permits the operation of the 
DP 501 to be controlled over the GPIB through 
the DC 5010. 


A field-installable modification kit is available to 
upgrade a manual DC 510 Universal 
Counter/Timer (page 375) to a GPIB programma- 
ble DC 5010 Universal Counter/Timer. 


CHARACTERISTICS 
Display — Nine-digit LED display, automatic decimal point po- 
sitioning, LED indicators for units, and measurement gate, and 
bus conditions. Overflow is indicated by a blinking display. 


CHANNEL A AND B INPUT CHARACTERISTICS 
Frequency Range 
50 2 Termination: 0 to 350 MHz dc coupled. 100 kHz to 
350 MHz ac coupled. 
1 MQ Termination: 0 to 300 MHz dc coupled. 16Hz to 
300 MHz ac coupled. 
Sensitivity 
50 2 Termination Dc: 25 mV RMS sinewave to 350 MHz. 
70 mV p-p pulse. 
1 MQ Termination Ac: 25 mV RMS to 200 MHz, 42 mV RMS to 
300 MHz. 
Attenuation — Selectable 1X, 5X. 
impedance — 1 Mi) paralleled by 23 pF +2 pF or 502. 
Trigger Level Range — +2 V to —2 V with 4 mV resolution 
(X1). +10 V to —10 V with 20 mV resolution (X5). 
Trigger Level Accuracy — + 2% of reading for a dc input V, 
+40 mV x attenuator. 
Dynamic Range — 4 V p-p x attenuation. 
Autotrigger Frequency Range — 10 Hz to 350 MHz. 
independent Controls — Slope +/—, atten 1X/5X, Coupl 
ac/dc, Imped 1 M/50 2. 
Maximum input Voltage — 1 Mi) input impedance. 
1X: +42 V (dc + peak ac) to 200 kHz; +2 V (dc + peak ac) 
to 300 MHz. 
5X: +42 V (dc + peak ac) to 1 MHz; +10 V (dc + peak ac) to 
300 MHz. 
In 502 Input Impedance. Signals > +2V x attenuator will 
Cause input protection circuitry to switch input to 1 M2. 
Shaped Out — Shaped replica of signal being measured, aids 
proper triggering on complex waveforms (> 100 mV typically to 
350 MHz into 50 {2 load). 
Arming Input — Permits measurements of complex wave- 
forms. A TTL high allows averaging of selected events within a 
measurement. 

FREQUENCY A 

Range — 36 uHz to 350 MHz. 
Resolution — 


A Trigger Jitter Error 


+LSD +1.4 x N x (Frequency A) 


Accuracy — Resolution + (Time Base Error x Frequency A) 
PERIOD A 

Range — 3.125 ns to 7.6 hours. 

Resolution — 


1.4 x A Trigger Jitter Error 
N 


Accuracy — Resolution + (Time Base Error) x Period A. 
RATIO B/A 

Range — 10-8 to 10% (Frequency range 36 uwHz to 350 MHz). 

Resolution — 


+ tSD: = 


1.4 x B Trigger Jitter Error X Frequency B 


+LSD + N 
Accuracy — Same as Resolution. 

TIME A->B 
Range — 2.0 ns to 7.6 hours. 
Resolution — 


+LSD + se x (+ CH A Trig Jitter Error + Ch B Trig Jitter 


Error 

“a — Resolution + (Time Base Error x Time A—> B) 
+ (B Trigger Slew Error) — (A Trigger Slew Error) + (Channel 
Delay Mismatch*'). 

Resolution — Best time A—> B Avg resolution = +1 ps. 
Minimum Dead Time — 12.5 ns (stop to start). 

Rep Rate — <70 MHz. 


*! Can be removed with “Null”. 
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EVENTS B DURING A 
Range — 10-® to 10%. 
Maximum B Frequency — 350 MHz. 
Maximum A Frequency — 80 MHz. 


Minimum A Pulse Width — 4.0 ns (and 8.5 ns minimum time 
between pulses). 


Resolution — 
Frequency B 


+LSD + 
VN 


+(Trig Jitter Error CH A start edge 


+ Trig Jitter Error CH A stop edge). 
Accuracy — Resolution + Freq B (Stop Slew Rate Error — 
Start Slew Rate Error) + Freq B x (5 +2 ns). 

WIDTH A 
Range — 4 ns to 7.6 hours. 
Resolution — 


+LSD + a + Start Trig Jitter Error + Stop Trig Jitter Error) 


Accuracy — Resolution +(Time Base Error x Width A) + 
(Stop Slew Rate Error — Start Slew Rate Error) +2 ns. 


Minimum Dead Time Between Pulses — <8.5 ns. 
Repetition Rate — 50 MHz maximum. 


TIME MANUAL 
Range — 0 to 3.125 x 10* s (~8 hours). 
Resolution — +LSD (100 ms). 
Accuracy — + Resolution +(Time Base Error x Time). 


TOTALIZE A 
Range — 0 to 10° counts. 
Repetition Rate — 0 to 350 MHz. 


TOTALIZE A+B 
Range — 0 to 10% counts (A+B <10%). 
Repetition Rate — 0 to 350 MHz. 


TOTALIZE A—B 
Range — —1 x 108 to +1 x 10% (either A >10'? or B >10'? 
will cause overfiow). 


Repetition Rate — 0 to 350 MHz. 


RISE/FALL A 
Range — 4 ns to 10* s (50 2) 5 ns to 104 s (1 MQ). 
Repetition Rate — Minimum time between rising (falling) 
edges is 12.5 ns (80 MHz). 
Input Amplitude — (1.4 V to 8 V) x Attenuation (50 ), (0.7 V 
to 4 V) x Attenuation (1 MQ). 


Resolution — 


+LSD ioe (+ Start Trig Jitter Error + Stop Trig Jitter Error) 


Accuracy — Resolution +(Time Base Error x Risetime/Fall- 
time) +2 ns +4 mV x Slew Rate A Error (near 10%) +4 mV 
Slew Rate A Error (near 90%). 
RESOLUTION AND ACCURACY DEFINITIONS 
Trigger Jitter Error (seconds RMS) = 
V (€n1)* + (en2)? (Volts RMS) 
Input Slew Rate at trigger point (V/s) 
Where: @nt = 140 uV RMS typical counter input noise for 
1 M22 filter on; 250 uV RMS typical for 1 MQ, filter off 
and 340 uV RMS typical for 50 2. 
@n2 = RMS Noise Voltage of input signal at trigger 
point measured with 350 MHz bandwidth. 


Siew Rate Error (Seconds) — 
trigger level error (V)*' 

Input slew rate at trigger point (V/s) 

"' Trigger level error = 


All functions Positive 
Slope 




















Trigger accuracy times 


except Width ATTN factor 
and Events B 
During A (trigger accuracy +10 mV) 










Negative 
Slope 


times ATTN factor 
trigger accuracy times 
ATTN factor 

(trigger accuracy + hyst) 
times ATTN factor 
(trigger accuracy + hyst) 
times ATTN factor 
trigger accuracy times 
ATTN factor 
Same as Width, except each number 
is multiplied by (Frequency B) 






Note: Input hysteresis is typically 50 mV p-p x attenuation. 
N=Number of events averaged. 
The minimum number of averages is selected by the Averages 
button and the f + buttons in decade steps ftom 1 to 10%. At 
Channel A repetition rates above = 250 Hz the actual number 
of averages will be: 

N = [Frequency A (Hz) x 4 ms] + Averages. 

N = Averages setting (below 250 Hz). 
This calculation typically leads to better than expected resolu- 
tion in the displayed answer for small N with only minimal im- 
pact on measurement time. It does mean, however, that Arm- 
ing must be used where only N = 1 is desired for signals 
> 250 Hz. 
In the Auto mode the counter measures with a fixed measure- 
ment time of about 300 ms (or the time for one event, whichev- 
er is greater). 

N = Frequency A (Hz) x 0.3 s (N always > 1). 
Probe Comp display indicates 1 for over comp, 0 for under 
comp. Accuracy = (A x 0.300)%. A = Probe Attenuation times 
counter attenuator setting. 


Time Base Error — The sum of all errors specified for the time 
based used. 


STANDARD TIME BASE 
Crystal Frequency — 10 MHz. 
Temperature Stability — +5 x 10-®, 0°C to +50°C. 
Aging Rate — <1 x 10-®/year. 
Setability — Adjustable to within +5 x 1078. 


HIGH STABILITY TIME BASE (OPTION 01) 
Crystal Frequency — 10 MHz. 
Temperature Stability — +2 x 10-7 of final frequency in 
<10 minutes when cold started at 25°C. 
Aging Rate — <1 x 10-8/day at time of shipment, 
4x 10-8/week after 30 days of continuous operation, 
4x 10-®/year after 60 days of continuous operation. 
Setability — Adjustable to within +2 x 1078. 


REAR INTERFACE 
Inputs — Arming; reset; external time base (1, 5, or 10 MHz). 
Outputs — 1 MHz clock. 


OTHER CHARACTERISTICS 
Power Consumption — 14.5W (=19.3W for Option 01). 
GPIB Data Output Rate — ~ 10 readings/s maximum. 
TM 5000 Power Module Compatibility — The DC 5010 is not 
compatible with TM 500 Series mainframes. 


INCLUDED ACCESSORIES 
Shaped output cable (012-0532-00); instruction manual; refer- 
ence guide. 





ORDERING INFORMATION 
DC 5010 Programmable Universal 


COunter/TimMer ........ccccseeeseeseeees evvccescecee 94,055 
Option 01 — High Stability Time Base ..............0e +$305 
Field Option 01 Kit — For DC 510/5010 

Orlar: OS0-DRGG HOG sccnevcrcasssanssestsanseseasssuassounercascntuansenunnive $250 
SN IN on. ntisiitcsieeieinettainibicianianiaieinibieniianiamiiniic $150 


Refer to page 330 for description and ordering information. 


RECOMMENDED PROBE 
P6125 — 5X Passive Probe. Order 010-6125-01 ............ $55 
a ee ee eee 


TM S000 
MODULAR INSTRUMENTS 


DC 5009 


OC 5009 UNIVERSAL COUNTER/TIMER 
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Programmable Universal Counter Timer 


DC 5009 


The DC 5009 complies with IEEE Standard 488- 


1978, and with Tektronix Standard Codes and 


Formats. 





135 MHz Both A and B Channels 
10 ns Single-Shot Resolution 
8-Digit Display 

5 ps Resolution, with Averaging 


Measurement Functions Include: 
Reciprocal Frequency Measurement 
Period 
Width 
Time A~>B 


Events B During A 
Totalize AB 


Ratio 
Time Manual 
Arming 


Auto or Selected Averaging to 108 in 
All Modes 


Duty-Cycle Independent Autotrigger 
Shaped A and B Channel Outputs 


Probe Compensation 

EE TE Rie Ds AT a ee ad Ee Re 
The DC 5009 single-width Universal 
Counter/Timer provides all of the measurement 
functions of the higher performance DC 5010 ex- 
cept rise/falltime, null, and totalize A + B. This 
makes it the lowest cost fully programmable uni- 
versal counter/timer available at the present time. 


Refer to Digital Counter Selection Guide on Page 374. 
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DIGITAL 
COUNTERS 


TEK 


The powerful reciprocal frequency measurement 
technique allows up to eight digits of resolution 
of low frequency signals in one second or less of 
measurement time. The DC 5009 has the same 
automatic averaging feature as the DC 5010; se- 
lected averaging of up to 10® events provides 
usable time-interval resolution of 5 ps. 


Like the DC 5010, the frequency measurement 
capability of the DC 5009 can be extended to 
1.3 GHz with the use of the DP 501 Digital 
Prescaler. The TM 5000 rear interfacing capabili- 
ty allows the operation of the DP 501 to be con- 
trolled over the GPIB through the DC 5009. 


A field-installable modification kit is available to 
upgrade a manual DC 509 Universal 
Counter/Timer (page 375) to a GPIB programma- 
ble DC 5009 Universal Counter/Timer. 


CHARACTERISTICS 
Display — Eight-digit LED display, automatic decimal point po- 
sitioning, LED indicators for units, and measurement gate. 
Overflow is indicated by a blinking display. 


CHANNEL A AND B INPUT CHARACTERISTICS 
Frequency Range — 0 to 135 MHz dc coupled, 10 Hz to 
135 MHz ac coupled. 


Sensitivity — 20 mV RMS sinewave to 100 MHz, 40 mV RMS 
sinewave to 135 MHz, 115 mV p-p at minimum. pulse width of 
3 ns. 


Attenuation — Selectable 1X, 5X. 

Impedance — 1 Mi‘) paralleled by <30 pF. 

Trigger Level Range — +3.200 V to —3.175 V with 25 mV 
resolution (X1). +16 V to — 15.875 V with 125 mV resolution 
(X5). 

Trigger Level Accuracy — +45 mV +40 yuV/°C referenced to 
25°C. 

Auto Trigger Frequency Range — 20 Hz to 100 MHz (Vin 
>125 mV p-p). 


Dynamic Range — V p-p <3 x Attenuation, tr <5 ns. V pk 
<3.2 x Attenuation. 


Independent Controls — Slope +/-, 
Couple ac/dc, Source Internal/External. 


Maximum Input Voltage 

1X: 200 V peak; 400 V p-p from dc to 50 kHz, derate to 
15 V p-p at 135 MHz. 

5X: 200 V peak; 400 V p-p from dc to 5 MHz, derate to 
25 V p-p at 135 MHz. 


Shaped Out — Shaped replica of signal being measured, aids 
proper triggering on complex waveforms. Amplitude 0 to 
> +0.3 V from 50 2. 

Trigger Level Out — A dc level corresponding to the actual 
trigger level. Accuracy within +30 mvV of internal trigger level. 


Attenuation 1X/5X, 


Arming Input — Permits measurements of complex wave- 
forms. A TTL high allows averaging of selected events within a 
measurement. 


FREQUENCY A 
Range — 100 «Hz to 135 MHz. 


Resolution — 
vem £34 ee er Eee mee ee Eero x (Frequency A)? 
Accuracy — 


Resolution + (Time Base Error x Frequency A) 
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PERIOD A 
Range — 7.40 ns to 3.05 hours. 
A Trigger Jitter Error 
z = 
Accuracy — Resolution +(Time Base Error x Period A). 
RATIO B/A 


Range — 10~’ to 108 (Frequency Range: CH A to 135 MHz; 
CH B to 125 MHz.) 


Resolution — +LSD +1.4 x 


Resolution — 
+LSD +1.4x = tegen Ser ro Frequency © 
Accuracy — Same as Resolution. 

TIME A->B 


Range — 15 ns to 3.05 hours. 
Minimum Dead Time — 15 ns (stop to start). 
Resolution — 


+LSD + 2 x (+CH A Trigger Jitter Error +CH B 
VN Trigger Jitter Error) 


Accuracy — Resolution + (Time Base Error x Time A—» B) + 
(CH B Slew Rate Error — CH A Slew Rate Error) + Channel 
Delay Mismatch. 


Channel Delay Mismatch — <2 ns between front panel in- 
puts and <3 ns between rear interface inputs. 
EVENTS B DURING A 
Range — 107’ to 108. 
Maximum B Frequency — 125 MHz. 
Minimum A Pulse Width — 15 ns. 
Minimum Time Between A Pulses — 15 ns. 


Minimum Time Between “A” Start Edge and First “B” 
Event — 15 ns. 
Resolution — 


Frequency B 


+LSD + (+ Trigger Jitter Error CH A start 


edge + Trigger Jitter Error CH A 
stop edge.) 
Accuracy — Resolution + Frequency B (Stop Slew Rate Er- 
ror — Start Slew Rate Error). 
WIDTH A 


Range — 15 ns to 3.05 hours. 
Minimum Dead Time Between Pulses — 15 ns. 
Resolution — 


Jd 
+LSD + IN (+ Start Error + Stop Trigger Jitter Error) 


Accuracy — Resolution +(Time Base Error x Width) 
+ (Stop Slew Rate Error — Start Slew Rate Error) +5 ns. 
TIME MANUAL 
Range — 0 to 3.05 hours. May be extended with GPIB. 
Resolution — +LSD (100 ms). 
Accuracy — + Resolution +(Time Base Error x Time). 
TOTALIZE A 


Range — 0 to 1.09 x 10'? counts. May be extended with 
GPIB. 


Repetition Rate — 0 to 135 MHz. 
PROBE COMPENSATION 
Display — 1 or 0 for each channel. 


Accuracy — 
Probe Atten X 50 mV X 100 (%) 
Vin at Probe 
(2.5% nominal for X5 probe with 10 V p-p at the probe). 


TM 5000 
MODULAR INSTRUMENTS 


RESOLUTION AND ACCURACY DEFINITIONS 
Trigger Jitter Error (Seconds RMS) — 
V_ (€n1)? + (€n2)? (Volts RMS) 
Input Slew Rate at trigger point (V/s) 


Where: @€nt = 120 uV AMS typical counter input noise 
@n2 = RMS Noise Voltage of input signal at trigger 
point measured with 150 MHz bandwidth. 


Slew Rate Error (seconds) — 
Input Hysteresis/2 


Input Slew Rate at trigger point (V/s) 
Note: Input hystersis is typically 20 mV p-p. 
N = Number of Events Averaged 


The minimum number of averages is selected by the Averages 
control in decade steps from 1 to 108. At CH A repetition rates 
above ~250 Hz, the number of events averaged will be: 


N 
N = Averages setting below 250 Hz. 


[Frequency A (Hz) x 4 ms] + Averages. 


In the Auto mode, the counter measures with a fixed measure- 
ment time of about 300 ms. 


N (Auto) = Frequency A (Hz) x 0.3 seconds. 
N is always >1., 
Time Base Error — The sum of all errors specified for the time 
base used. 
STANDARD TIME BASE 

Crystal Frequency — 10 MHz. 
Temp Stability — +5 x 10°®, 0°C to +50°C. 
Aging Rate = 1 x 10°® per year. 
Setability — Adjustable to within +1 x 10-7 or better. 

HIGH STABILITY TIME BASE (OPTION 01) 
Crystal Frequency — 10 MHz. 
Stability — +2 x 10~’ after warm-up, 0°C to +50°C. 
Warm-up Time — Within 2 x 10~7 of final frequency in <10 
minutes when cold-started at 25°C. 


Aging Rate — 1 x 10-8/day at time of shipment, 
4x 10°8/week after 30 days of continuous operation, 
1 x 10°®/year after 60 days of continuous operation. 


Setability — Adjustable to within 2 x 1078. 


REAR INTERFACE 
Inputs — Channel A and B input to 50 MHz (50 {2 impedance, 
maximum input 3.6 V peak); arming; reset; external time base 
(1, 5, or 10 MHz), prescale. 


Outputs — Channel A and B shaped outputs; Channel A and 
B trigger level outputs; 10 MHz clock; gate out. 

OTHER CHARACTERISTICS 
Power Consumption — ~12 W (=~15 W with Option 01). 
GPIB Data Output Rate — ~ 10 readings/s maximum. 


INCLUDED ACCESSORIES 
Tip jack to BNC adaptor cable (175-3765-01); instruction man- 
ual; reference guide. 
RN TN RE A SO 


ORDERING INFORMATION 
DC 5009 Programmable Universal 


Counter Timer ....... em. 
Option 01 — High Stability Time Base ..............cccceeee +$305 
Field Option 01 Kit — For DC 509 

ORG DADO GB OD sassissscccenscctcessccentaccinscacscincscisncsescasenses $250 
TINT: Sith ctt iscsi cc ciiaineiehalaeiinstteaiiaiie $150 


Refer to page 330 for description and ordering information. 


RECOMMENDED PROBE 
P6125 — 5X Passive Probe 
Or EGA GOTT: sancscatuncocesoersnnsvvoccusienswiavevecedweseeusesewas $55 
ao ee a: ee 
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Digital Prescaler 


NEW ovpP501 


Extends Frequency Measurement 
Capability to 1.3 GHz 


Compatible with Most TM 5000 
and TM 500 Counters 


AGC 





Low Level Indicator 
TD TL PCO TBs i am 


The DP 501 Digital Prescaler adds 1.3 GHz fre- 
quency counting capability to the Tektronix 
DC 509/5009, DC 510/5010, and DC 503A Univer- 
sal Counter/Timers while still allowing full use of 
all counter/timer functions. There is no need to 
change input connections as with counters 
which use the conventional C-Channel input. 


The DP 501 is placed in the signal line between 
the signal source and the counter's input con- 
nector such that the signal to be measured 
passes through the DP 501. Two operating 
modes are available, Prescale and Direct. In the 
Prescale mode, the DP 501 divides the input sig- 
nal frequency by 16 and the associated 
counter’s display to be multiplied by 16 (so that 
the counter will display the correct frequency). In 
the Direct mode the signal is simply looped 
through the DP 501 and applied directly to the 
counter's input; the counter’s display is not af- 
fected. This loop-through capability eliminates 
the need for external switching of the input sig- 
nal when changing from high frequency mea- 
surements to low frequency or time-interval 
measurements. 


The prescaling function can be activated in etl- 
ther of two ways: manually, with a front-panel 
pushbutton; or, by the “Prescale On" command 
to the counter when using a GPIB programmable 
DC 5009 or DC 5010. 


DM 5010 
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Programmable Digital Multimeter 


Input sensitivity in the Prescale mode is 20 mV 
RMS to 1 GHz and 30 mV RMS to 1.3 GHz. A 
Low-Level indicator alerts the user if the input 
signal amplitude is too low for error-free count- 
ing. An automatic gain control circuit provides 
optimum immunity to signal noise in the Prescale 
mode. 


The DP 501 and the DC 509/5009 or 
DC 510/5010 Universal Counter/Timers can be 
used with the Tektronix 7L14 Spectrum Analyzer 
(see page 218) and TR 502 Tracking Generator 
(see page 223) to provide counter accuracy 
measurements of swept-frequency signals from 
100 kHz to 1.3 GHz. 


The DP 501 operates in a single compartment of 
either a TM 500 or TM 5000 mainframe. 


CHARACTERISTICS 


Prescale Mode 

Input: Frequency range is <100 MHz to >=1.3 GHz. 
Sensitivity: 100 MHz to 1 GHz is <20 mV RMS (—21 dBm). 
1 GHz to 1.3 GHz is <30 mV RMS (— 17 dBm). 

Impedance: 50 {2 ac coupled; vswr <2.2:1. 

Output: Amplitude into 50 2 is 200 mV. Unterminated is 2X 
terminated value. 


Direct Mode 

Input: Connected directly to output. 

Frequency Range: 0 to >350 MHz. 

Impedance: Loop through characteristic impedance is 50 0; 
nonterminated capacitance =20 pF (no connection to output). 
Output: Connected directly to input. <1 dB insertion loss up to 
350 MHz. Powers up in direct mode. 

Overload Protection 

Prescale: Input disconnects when input signal exceeds 
+20 dBm +5 dBm for a period of =0.5 s or more. 

Damage Level 

Prescale: Input may be damaged if signal level exceeds 
+25 dBm. 

Direct: 42 V peak maximum. Maximum current is 250 mA. 
Input Attenuation 

Automatic: Up to 40 dB range. 

Low Level Indicator — Lights when input signal is below that 
required for error-free counting. 

Tracking Generator Compatibility — Outputs will drive two 
standard TTL loads. Inputs represent two standard TTL loads. 
Requires arming input to associated counter. 

Included Accessory — Instruction manual. 


Order DP 501 Digital Prescaler ..........0.+. $500 


DM 5010 


The DM 5010 complies with IEEE Standard 488- 
1978, and with Tektronix Standard Codes and 
Formats. 





41/2 Digit, Autoranging 
Dc Volts, Ohms, True RMS (ac or ac+dc) 
Diode Test 


Comprehensive Math Functions: 
dB Calculations 
Averaging 
Offset 
Scaling 


Hi/Lo/Pass 
| te ae er iE NE ET a 


The DM 5010 Programmable Digital Multimeter 
measures dc voltage, resistance, true RMS ac 
voltage, and true RMS ac+dc voltage. The inter- 
nal math capability of the DM 5010 provides most 
of the calculations normally required for reducing 
raw measurements to decision-supporting infor- 
mation without controller assistance. These calcu- 
lations include averaging (up to 19,999 measure- 
ments), offset and scaling, conversion to dBm or 
reference dB, and Hi/Lo/Pass comparisons. User- 
selectable constants required for calculations 
may be supplied either through the front-panel 
keypad or via the GPIB. 


The internal math capability of the DM 5010 per- 
mits such specialized measurements as: ac or dc 
current measurements, through the use of an ex- 
ternal shunt resistor and a scaling factor equal to 
the ohmic value of the resistor; comparison 
against a percent tolerance (as opposed to an 
absolute value tolerance) through the combined 
use of the scaling and Hi/Lo/Pass functions. 


Refer to DMM Selection Guide on Page 382. 
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The low voltage (0.2 volt) ohms function allows in- 
circuit resistance measurements without turning 
on parallel diode and transistor junctions. A Diode 
Test function is provided for forward and reverse 
testing of diode and transistor junctions. 


The versatile TM 5000 rear interfacing capability 
allows signals to be applied to the DM 5010 via 
the rear interface connector as well as via the 
front panel input jacks. This front-rear selection 
capability allows the rapid comparison of two 
signals or voltage levels, such as the input and 
the output of a device, without the need for 
external switching of the signal. Selection of front 
or rear signal input may be made under bus 
control or by front-panel pushbutton. 


The DM 5010 is fully guarded, with the Guard 
connector automatically connected to the Low 
input when there is no Guard signal lead inserted. 


The Null function eliminates much of the require- 
ment for four-wire ohms connections by allowing 
the operator, or the system, to null out lead 
resistance in resistance measurements. The Null 
function also allows the difference between two 
measurements to be displayed, either directly or 
as a CB difference. 


A special Low Frequency Response function 
permits stable readouts of low frequency ac 
voltages. 


Range selection is either automatic or manually 
incremented. Measurements and calculations 
may be triggered by internal circuitry, a front- 
panel pushbutton, a rear interface signal, or a 
GPIB command. 


Calibration of the DM 5010 is greatly simplified 
through the use of internal microprocessor-com- 
puted nonvolatile calibration constants. 


CHARACTERISTICS 
DC VOLTS 
Ranges — 200 mV, 2 V, 20 V, 200 V, 1000 V. 
Accuracy*' 











+18°C to 
+28°C 
200 mV 


Fast Conversion 
Rate 
+[0.05% of reading 
+0.05% of full scale 
(1 count)| 


+[0.05% of reading 
+0.05% of full scale 
(1 count)} 





Normal Conversion 
Rate 


+ [0.015% of reading 
+0.01% of full scale 
(2 counts)] 


+[0.015% of reading 


+ 0.005% of full scale 
(1 count)] 


+[0.020% of reading 
+ 0.010% of full scale 
(2 counts)] 














2 V through 
200 V 
















+[0.05% of reading 
+0.1% of full scale 
(2 counts)]} 







0°C to 18°C, 
+28°C to 

+50°C 
200 mV 


Fast Conversion 
Rate 


Normal Conversion 
Rate 
+[0.06% of reading 
+0.035% of full scale 
(7 counts)] 


+ [0.06% of reading 


+ 0.03% of full scale 
(6 counts)] 


+[0.065% of reading 
+0.035% of full scale 
(7 counts)] 












+[0.1% of reading 
+0.1% of full scale 
(2 counts)] 










2 V through 
200 V 


+[0.1% of reading 
+0.1% of full scale 
(2 counts)]} 












+[0.1% of reading 
+0.15% of full scale 
(3 counts)] 
*! Valid for six months or 1000 operating hours, whichever 
occurs first. 
Common-Mode Rejection Ratio (With 1 k2 Imbalance) — 
Unguarded: > 130 dB at dc. > 80 dB at 50 Hz to 60 Hz. 
Guarded: > 140 dB at dc. > 100 dB at 50 Hz to 60 Hz. 
Normal-Mode Rejection Ratio — >40 dB at 50 Hz or 60 Hz 
+0.2 Hz. 
Maximum Resolution — 10 yV. 
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Step Response Time (To Rated Accuracy) 

Run Mode: Normal conversion rate is <0.53 s. 

Fast conversion rate is <0.08 s. 

Triggered Mode: Normal conversion rate is <0.33 s. 
Fast conversion rate is <0.06 s. 

input Resistance — 200 mV to 20 V Range: > 109 {?. 
200 V to 1000 V Range: 10 M22 + 0.25%. 

Maximum Input Voltage — 1000 V peak. 


TRUE RMS AC VOLTS (ACV AND AC+DC) 
Input Signal — Must be between 5% and 100% of full scale. 
Ranges — 200 mV, 2 V, 20 V, 200 V, 700 V. 






Accuracy*' 

+18°C to +28°C Normal and Fast Conversion 
Voltage 20 Hz to 100 Hzto | 20 kHz to 
Ranges 100 Hz 20 kHz 100 kHz 
200 mV +(0.8% of +(0.2% of | +(1.0% of 
through rdg +0.2% | rdg +0.2% | rdg +0.5% 
200 V of full scale) | of full scale) |of full scale) 
700 V +(0.8% of + (0.2% of 


(15 kHz max) rdg +0.6% 


of full scale) 


rdg +0.6% 
of full scale) 


0°C to + 18°C, 


+28°C to +50°C Normal and Fast Conversion 














200 mV +(1.25% of | +(0.65% of | +(1.45% of 
through rdg +0.35% | rdg +0.3% j|rdg +0.65% 
200 V of full scale) | of full scale) | of full scale) 
700 V +(1.25% of | +(0.65% of 







(15 KHz max) rdg +0.95% 


of full scale) 
Ac Volts + Dc Volts Only 


Normal and Fast Conversion Rate; 
+18°C to +28°C 10Hz to 20 Hz 


200 mV through 200 V| + (0.8% of rdg +0.3% of full scale) 
700 V +(0.8% of rdg +0.9% of full scale) 


0°C to + 18°C, Normal and Fast Conversion Rate; 

+28°C to +50°C 10Hz to 20 Hz 

200 mV through 200 V| + (1.25% of rdg + 0.45% of full scale) 

700 V +(1.25% of rdg + 1.25% of full scale) 

*! Valid for a period of six months or 1000 hours, whichever 
occurs first. 

Common-Mode Rejection Ratio — Unguarded: Typically 

> 80 dB from dc to 60 Hz. Guarded: Typically >100 dB from 

dc to 60 Hz. 

Maximum Resolution — 10 xV. 

Response Time — <1.2 s (except for Low Frequency Re- 

sponse mode). 

Input Impedance — 2 M{) + 0.1% paralleled by < 150 pF. 

Maximum Input Voltage — 1000 V peak ac, 500 V dc. 

Crest Factor — 4 (subject to maximum peak input voltage). 


DIODE TEST 
Operation — A 1 mA current is generated and the resultant 
voltage is measured on the 2 V dc range. This produces a volt- 
age sufficient to turn on diode and transistor junctions. 


rdg +0.95% 
of full scale) 


RESISTANCE 
Ranges — 200 2, 2 kf, 20 k22, 200 k2, 2 MQ, 20 Mi). 


Accuracy*' 
+18°C to +28°C 







Fast Conversion 
Rate 


Resistance| Normal Conversion 














+[0.015% of reading 

+0.015% of full scale 
(3 counts)] 

(using null)*2 


+[0.05% of reading 

+0.05% of full scale 
(1 count)} 

(using null)*2 





2 kQ to 
200 kf 


+[0.015% of reading 
+0.01% of full scale 
(2 counts)] (using 

null on 2 kQ only)*? 


+[0.05% of reading 
+0.05% of full scale 
(1 count)] 











+[0.10% of reading 
+0.01% of full scale 
(2 counts)]} 


+[0.10% of reading 
+0.05% of full scale 
(1 count)] 










+[0.15% of reading 
+0.005% of full scale 
(1 count)} 


+[1.0% of reading 
+0.05% of full scale 
(1 count)] 


Accuracy“! 
0°C to +18°C, +28°C to +50°C 
Resistance| Normal Conversion 










Fast Conversion 
Rate 


+ [0.1% of reading 
+0.1% of full scale 
(2 counts)]} 
(using null)*? 










+[0.06% of reading 
+0.06% of full scale 
(12 counts)] 
(using null)*? 
+[0.06% of reading 
+0.035% of full scale 
(7 counts)] (using 
null on 2 kQ only)*2 












2 kf? to 
200 kf 





+[0.1% of reading 
+0.1% of full scale 
(2 counts)]} 











+[0.54% of reading 
+0.035 of full scale 
(7 counts)} 


+[0.55% of reading 
+0.1% of full scale 
(2 counts)} 













+[0.9% of reading 

+0.01% of full scale + 0.05% of full scale 

(2 counts)} (1 count)] 

*! Valid for a period of six months or 1000 hours, whichever 
occurs first. 

*2 When the null function is not used add +0.22 to all 
readings. 

Maximum Resolution — 10 mit). 


Step Response Time (To Rated Accuracy) 

Run Mode: Normal conversion rate is <1.24 s. 

Fast conversion rate is <0.33 s. 

Triggered Mode: Normal conversion rate is <0.73 s. 
Fast conversion rate is <0.19 s. 


+[1.6% of reading 


Maximum Input Volts — 400 V peak. 
Maximum Open Circuit Voltage Developed — <5 V. 
OTHER CHARACTERISTICS 


Overrange Indication — For Ohms and Diode Test, “OC" is 
displayed; for ACV, DCV, ACV + DCV, the display blinks. 


Measurement Rate — ACV, DCV, ACV+DCV, Diode Test: 
3/s at 4.5 digits; 26/s at 3.5 digits. Ohms: 1.6/s at 4.5 digits; 
7.1/s at 3.5 digits. 


Power Consumption — ~20 VA. 
IEEE-488 1978 Interface Function Subsets Implemented — 
SH1, AH1, T5, L4, SR1, RL1, PP®@, DC1, DT1, CO. 


INCLUDED ACCESSORIES 
One set test leads (003-0120-00); instruction manual. 
a ae Re a 


Order DM 5010 Programmable 

Digital Multimeter ...........:sscssecsssseeneees $2,075 
UM Ry STW AIG ascsecccscscscisiscesevsccssevisescescsscecscssccsssestecsseses $150 
Refer to page 330 for description and ordering information. 


OPTIONAL ACCESSORIES 


Test Lead — Black, 4 ft. Order 012-0425-00 .........cceee0ee $12 
Test Lead — Red, 4 ft. Order 012-0426-00 ............... $17.50 
Test Lead — Black, 4 ft. Order 012-0426-01 ..........04 $17.50 
Test Lead Set — Includes 012-0425-00, 012-0426-00, 

and 013-0107-03. Order 012-0427-00 .......ccccesessreessscereees $29 
High Voltage Probe — To 40 kV (complete information 

page 384). Order 010-0277-00 ........ccsscsssessessressnseseensees $135 
P6420 RF Probe — 2 m cable included (complete infor- 

ation page 443). Order 010-6420-03 .......sccesseeessessseeeees $138 
Female BNC to Dual Banana Adaptor — 

CHESE 103-D0GO-OD | icissssisicecsncacsascciansecsirticemaccenscrersae $7.50 


—— 


a Oe 


TM S000 
MODULAR INSTRUMENTS 


TE 


FG 5010 
FG S018 PROGRAMMABLE 20MH: FUNCTION GENERATOR 


suttne rn mn rn" 
mie ty hy 


reacta 


yy 
Y¥ 
an 

L 


Oto - 


<9 


Programmable 20 MHz Function Generator 


GPIB! FG 5010 


The FG 5010 complies with IEEE Standard 488- 
1978, and with Tektronix Standard Codes and 
Formats 





0.002 Hz to 20 MHz 
Up to 20 V p-p from 50 Ohms 


Sine, Square, Triangle, Pulse, 
and Ramp Waveforms 


10 ns Rise/Fall 


10% to 90% Variable Symmetry in 1% 
Steps 


Trigger, Gate, Counted Burst 
Phase Lock, with Autoscan 
AM, FM, VCF 


Waveform Complement 
Sse eS ee Se ee eee 


The FG 5010 Programmable 20 MHz Function 
Generator is a highly versatile GPIB programma- 
ble instrument and also extremely easy to oper- 
ate in the manual mode as well. All functions are 
addressable via the lighted front-panel 
pushbuttons with nomenclature and functionality 
clearly designated. The ability to store ten com- 
plete front panel setups and recall them with only 
two keystrokes or by a single command over the 
GPIB reduces GPIB programming time and en- 
hances stand-alone bench applications. 


The FG 5010 provides the conventional sine, 
square, triangle, pulse, and ramp waveforms. 
Variable symmetry, which is usable throughout 
the entire frequency range, extends pulse and 
ramp capabilities beyond those of conventional 
generators. The FG 5010 also provides trigger, 
gate, counted burst, phase lock, AM, FM, and 
VCF modes. Variable phase enhances the trigger, 
gate, burst, and phase lock modes. 
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The wide frequency range assures its 
usefulness in radio and other communica- 
tion-oriented applications as well as in low 
frequency applications, such as biological, 
geophysical, and mechanical simulations. 


The FG 5010 maintains frequency accura- 
cy within 0.1% over its full 0.002 Hz to 20 
MHz frequency range. Automatic phase 
lock to an external signal is possible from 
20 Hz to 20 MHz. Waveform complement 
and +/— trigger slope allow interfacing to 
circuits with the proper waveform phase, 
especially important in pulse and digital 
applications. Waveform hold can freeze 
the output voltage of any 200 Hz or less 
waveform at its instantaneous value. With 
the output amplitude set to zero volts, the 
dc offset can be programmed to provide a 
dc voltage source of 0 to +7.5 volts in 10 
mV steps. 


CHARACTERISTICS 
Waveform — Sine, Square and Triangle with variable Symme- 
try providing Pulses and Ramps. 


Symmetry — 10% to 90%, 1% steps, +2% accuracy. Range 
above 4 MHz is limited by 25 ns minimum triangle transition 
time (decreases to 50% at 20 MHz). 


Frequency — Range: 0.002 Hz to 20 MHz. Accuracy: Contin- 
uous mode, +0.1%. Trigger, Gate, Burst Modes: Frequency 
=200 Hz, +0.1%; frequency >200 Hz, +5.0%. Resolution: 
Continuous mode, 4 digits, Trigger, Gate, Burst modes. Fre- 
quency <200 Hz, 4 digits. Frequency > 200 Hz, 3 digits. 


Amplitude — Range: 20 mV to 20 V p-p from 50 {2 into open 
circuit. 


Accuracies*' 

Frequency | Sine | Square Triangle 
0.002 Hz to 1 kHz + 2% 
1 kHz to 100 kHz Le | + 3.5% 


1 kHz to 1 MHz 
100 kHz to 1 MHz 
1 MHz to 5 MHz 

1 MHz to 10 MHz 


| — 
_ 
| oo | — | 24% 
| 5% | — | +4%, ~5% 
ee a 


5 MHz to 20 MHz |+5%, —10%| — | +4%, —20% 
10 MHz to 20 MHz —_ 


*! Measured at +25°C + 10°C into 50 22 load at 50% symme- 
try. Resolution: 20 mV from 2.02 V to 20.00 V p-p, 2 mV 
from 202 mV to 2.000 V p-p, 0.2 mV from 20.0 mV to 200.0 
mV p-p. 

Offset — Range: —7.5 V to +7.5 V from 50 {2 into an open 

circuit. Maximum peak signal plus offset cannot exceed + 15 V 

open circuit, Accuracy: All waveforms except squarewave 

>2 MHz < +(1% of the selected offset, + 2% of the signal 

p-p amplitude, +20 mV). Squarewave >2 MHz < +(1% of the 

selected value +5% of the signal p-p amplitude +20 mV). Res- 

olution: 10 mV open circuit, 5 mV into 50 2 load. 0 V is also 
provided. 

Output Impedance — 50 (). 


Sinewave Distortion — 20 Hz to 19.99 kHz, <0.5%; 20.0 kHz 
to 99.99 kHz, <1.0%; 100 kHz to 20.0 MHz, harmonics 
>30 dB down from 100 kHz to 20 MHz. Valid from + 15°C to 
+35°C into 50 2 load with 0 V offset, continuous mode, 50% 
symmetry, and AM, FM, VCF, and Complement off. 
Squarewave Response — Risetime and falltime are <10 ns. 
Aberrations are <5% p-p +20 mV. 

Typical Triangle Linearity (10% to 90%) — 0.002 Hz to 
200 Hz, <1%; 200 Hz to 100 kHz, <1%; 100 kHz to 2 MHz, 
=2%; 2 to 20 MHz, <10%. 

Trigger Output — 0 V + 100 mV to > +2 V from 50 {2 source 
impedance into an open circuit. 


FUNCTION 
GENERATOR 


TRIG, GATE, BURST, AND PH LOCK INPUT 
Input Impedance — 1 Mi‘) or 50 ©, internally selectable. 


Trigger Threshold — 0 V or + 0.5 V, internally selectabie. 
Amplitude Sensitivity — <250 mV p-p. 
Slope — Plus or minus, plus only in Ph Lock. 


Minimum Pulse Width — 25 ns. 
Maximum Frequency — 20 MHz. 


Maximum Input Amplitude — +5 V peak into 502, +20 V 
peak into 1 Mi). 


Burst Range — 1 to 9999 cycles. 


Phase Lock Range — Automatic capture from 20Hz to 
20 MHz. 


Phase Lock Time — Typically 8 ms to 88 s, depending on final 
frequency and start frequency. 

AM INPUT 
input Impedance — 10 ki) (+ 5% when AM is selected). 
Sensitivity — 5 V p-p produces = 100% modulation. 


Distortion — <2% at 70% modulation and <2 MHz; <4% at 
70% modulation and >20 MHz. 


Bandwidth — Dc to > 100 kHz. 
Maximum Input Amplitude — + 20 V pk. 

FM INPUT 
Input Impedance — 10 ki). 
Sensitivity — 0 to + 1V modulates to > + 1% deviation from 
center frequency. 
Distortion — <2%. 
Bandwidth — Dc to > 100 kHz. 
Maximum Input — + 20 V peak. 

VCF INPUT 
input Impedance — 10 k{) + 5%. 
Sensitivity — 0 to 10.0 V produces a >1000:1 frequency 
change, positive going voltage increases frequency. 
Slew Rate — >0.063 V/us. 
Bandwidth — Dc to = 100 kHz. 
Maximum input — + 20 V peak. 

OUTPUT HOLD MODE 


Range — 0.002 Hz to 200 Hz. (Output holds at instantaneous 
value). 


PHASE (TRIG, GATE, AND BURST MODES) 
Range — =<90° to 1 MHz, decreasing to <80° at 20 MHz. 
Accuracy — 


freq 
20 MHz 





+3° to 500 kHz; + [7° + ( x 28% x || )°] for freq 


>500 kHz 
At 25 + 10°C VCF off, output in Normal and symmetry at 50%. 
Resolution — 1°. 
PHASE (PH LOCK MODE) 

At 25 +10°C. 
Range — <90°, 20 Hz to <10 MHz; <45° to >10 MHz 
(Complementing the output extends effective 0 range to 
+ 180°). 
Accuracy — + (2° +5% of selected value). 
Resolution — 1°. 
lEEE-488 1978 interface Function Subsets implemented — 
SH1, AH1, T6, L4, SR1, RL1, PP®, DC1, DT1, Ce. 

OTHER CHARACTERISTICS 
Power Consumption — 60 W. 


INCLUDED ACCESSORIES 
Instruction manual; reference guide. 
SO Ss eS ee eee eee 


ORDERING INFORMATION 


FG 5010 20 MHz Function 
CROTON icciictnassccemiccnuncecacccceviesvass .--. $4,300 


OPTIONAL ACCESSORIES 
Rear Interface Signal Cable Kit — Order 020-0701-00 . $35 


Service Kit — Order 067-1041-00 ........cssssesseeseeeenssnnes $250 


CUR OTR W ssieinsicnisieicinscaciiieniacopinaneiacicamsusananuadainiteiins $150 
Refer to page 330 for description and ordering information. 
et ee SE 
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POWER 
SUPPLIES 


TEK 


PS 5004 


PS 5004 PRECISION POWER SUPPLY 





«av PEAR max! 


— E Vaan 
—_ . 


Programmable Precision Power Supply 


NEW ps 5004 


The PS 5004 complies with IEEE Standard 488- 
1978, and with Tektronix Standard Codes and 
Formats 





0 to 20 V Floating Output 
0.01% Accuracy 
500 uV Resolution 


Constant Voltage or Constant Current 
with Autocrossover 


Voltage and/or Current Monitoring Display 
——>——>——>— ——————_———— SSS SSS SSS SSS 


The single-width PS 5004 Precision Power Supply 
provides the high-resolution voltages and cur- 
rents necessary in the characterization of transis- 
tor, IC, and other semiconductor and hybrid cir- 
cuits and in the operation of high-performance 
strain gages and other transducer systems. Its 
entire 0 to 20 V output is covered with a coarse 
and fine adjustment to provide rapid setability 
and +500 nV resolution without the necessity of 
changing ranges. Setability resolution over the 
GPIB is also +500 uV. The supply output is avail- 
able at the rear interface as well as from the 
front panel terminals. Overall accuracy is 
+0.01% +2mV. 


The PS 5004 operates in either a constant volt- 
age or constant current mode _ with 
autocrossover between the two. Front panel 
annuciators indicate the mode at all times. The 
operating mode is also reported over the bus 
and the PS 5004 may be programmed to assert 
SRQ whenever operating conditions cause it to 
change from one mode to the other. 


The 4% digit display shows actual output volt- 
age, selected current limit, or actual output cur- 
rent. The actual output voltage is shown even 
when the PS 5004 is operating in the current-lim- 
ited or unregulated mode. Display resolution is 
1 mV or 0.1 mA. 


366 


PS 5010 





PS 5010 PROGRAMMABLE POWER SUPPLY 


Programmable Triple Power Supply 


The buffered high-impedance sense terminals al- 
low proper regulation of the supply with up to 
32 of resistance in either of the sense leads. 


CHARACTERISTICS 

CONSTANT VOLTAGE MODE 
Range — 0 V to 20 V in 0.5 mV steps. 
Overall Accuracy (Total Effect) — +0.01% +2mvV from 
+15°C to +30°C, derating to +0.035% +3 mV at 0°C and 
+ 50°C. 
Source Effect — 1 mV. 
Load Effect — 500 V for a no load to full load change in load 
current measured at sense terminals. 
Step Size Accuracy — 0.5 mV +0.2 mV. 
PARD*' — <2 mV p-p, 10 Hz to 5 MHz. 
Load Transient Recovery*' *2 — <200 us to recover within 
5.0 mV of final value from no load to full load. 


*! Characteristics measured at front panel terminals without 
using remote sense. 


*2 Without external energy storage components. 

CONSTANT CURRENT MODE 
Range — 10 mA to 305 mA in 2.5 mA steps. 
Overall Accuracy — +2% +5 mA. 

DIGITAL METER 

Configuration — True 4'/2 digit free running voltmeter. Meter 
can be selected by front panel controls or via GPIB to monitor 
output voltage, current or current limit setting. Measurements 
are displayed on the front panel and are available over the 
GPIB. 
Resolution — 1 mV or 0.1 mA. 
Accuracy — Output Voltage: +0.15% +6mV. Output Cur- 
rent: +1.5% +1 mA. Current Limit: +1.5% +5 mA. 
Reading Rate — ~5/s. 
1EEE-488 1978 Interface Function Subsets implemented — 
SH1, AH1, T6, L4, SR1, RL1, PP®, DC1, DT1, CO. 


OTHER CHARACTERISTICS 
Isolation Voltage (Maximum Allowable Voltage Between 
Any Output or Sense Terminal and Chassis Ground) — 42 V 
peak ac + dc. 
TM 5000 Power Module Compatibility — The PS 5004 is not 
compatible with TM 500 mainframes. 


INCLUDED ACCESSORIES 
Instruction manual; reference guide. 
Order PS 5004 Precision Power 
SEY  exescnencrnepsenunspinnnsestonummenanuasnaniass $1,250 


PS 5010 


The PS 5010 complies with IEEE Standard 488- 
1978, and with Tektronix Standard Codes and 
Formats 





Dual Floating Supplies 0 to 32 V, 
to 0.75 A (1.6 A to 15 V) 


Logic Supply +4.5 to5.5V,to3A 
0.5% Accuracy 

Programmable Current Limits 
Three Independent Digital Displays 


Automatic Crossover 
Se SSS Se SE SS ee ee 


The PS 5010 Programmable Power Supply pro- 
vides a complete and rapid high performance so- 
lution for many system power supply applications. 
Its three supplies provide the most commonly 
used voltages, and the three digital displays auto- 
matically indicate all six voltage and current limit 
parameters. Automatic crossover from voltage to 
current limit and a powerful set of GPIB status 
reporting messages allow the user to be con- 
stantly aware of the PS 5010's status. 


The PS 5010's dual floating supply provides 0 to 
+32 V and 0 to —32 V, both with respect to a 
common front-panel terminal. Or 0 to 64 V across 
the terminals of both supplies together—with cur- 
rents up to 0.75 A throughout the total voltage 
range and 1.6 A below 15 V. The logic supply 
provides +4.5 to +5.5 V with respect to ground, 
with currents to 3A. The user can program the 
outputs on and off, and can lock out the front 
panel controls with GPIB commands. 


TM 5000 
MODULAR INSTRUMENTS 


TEK 


The three supplies can be indepen- 
dently programmed for separate 
voltage and current limits, and dis- 
played in the LED display. Whenever 
a load change causes a supply to 
change modes from constant volt- 
age to constant current (or vice 
versa), the corresponding display 
also changes to show the known 
current or voltage value. This condi- 
tion can be reported over the GPIB 
via an interrupt when the PS 5010 is 
in the remote state. 
CHARACTERISTICS 
POSITIVE AND NEGATIVE FLOATING 
SUPPLIES 
Configuration — Dual floating with shared 
common terminal. 
Isolation — 150 V peak front panel, 42 V peak 
from rear interface, 0.015 uf typical shunt ca- 
pacitance to ground. 
Voltage Range — 0 to +32.0 V; Oto — [la 
—32.0 V. 
Voltage Accuracy — +(0.5% + 20 mV) overall; + (0.01% 
+2 mV) line regulation; +10 mV for 1 A load current change 
(1 mV when using rear interface output with remote sensing). 
Voltage PARD (Ripple and Noise) — 10 mV p-p; 20 Hz to 
20 MHz. 
Voltage Resolution — 10 mV +10 mV (typ +2 mV) to 
10.0 V. 100 mV +40 mV (typ +10 mV) >10.0 V. 
Load Transient Recovery — 500 us to recover within 20 mV 
of nominal value for a 1 A change. 
Voltage Change Response Time — 1 ms for up or down 
change with maximum load, 20 ms for down change with no 
load. 
Current Range — 50 mA to 0.75 A(1.60 A at 15 V and below) 
in high power compartment; 50 mA to 400 mA (0.750 A at 15 V 
and below) in two standard power compartments. 
Current Accuracy — +(5% + 20 mA) overall; +1 mA line 
regulation; +10 mA load regulation. Output impedance is typi- 
cally 5 kQ2 shunted by 20 uF. 
Current Mode PARD (Ripple and Noise) — 10 mA p-p, 20 Hz 
to 20 MHz. 
Current Change Response Time — 20 ms up or down. 
Current Resolution — 50 mA +15 mA. 
LOGIC SUPPLY 
Voltage Range — + 4.50 to +5.50 V, ground referenced. 
Voltage Accuracy — +50 mV overall; + 1 mV line regulation; 
+10 mV for 1 A load current change (1 mV when using rear 
interface output with remote sensing). 
Voltage PARD (Ripple and Noise) — 10 mV p-p, 20 Hz to 
20 MHz. 
Voltage Resolution — 10 mV +10 mV (typ +2 mV). 
Load Transient Recovery — 500 us to recover within 20 mV 
of nominal value. 
Current Limit Range — 100 mA to 3.0 A (Foldback character- 
istic below 4.5 V, maximum short circuit current is <1.5 A). 
Current Limit Accuracy — +(5% +20 mA). 
Current Resolution — 100 mA +30 mA. 
Scaled Current Output — 10 mA = 1 mV +(2% +2 mv) 
available at rear interface (not ground referenced). 
Overvolitage Protection — SCR crowbar typically trips at 6 V 
to7V. 
OTHER CHARACTERISTICS 
TM 5000 Power Module Compatibility — The PS 5010 is not 
compatible with TM 500 mainframes. 
Power Consumption — 250 VA maximum in high power com- 
partment, 200 VA in standard compartment. 
Included Accessories — Instruction manual; reference guide. 


Order PS 5010 Power Supply ............ $2,820 


Rena SRCIER UIE: 6isnicandddesNtiennconcenensessnnanetitienernaeenseesenentepion $150 
Refer to page 330 for description and ordering information. 





SG 5010/AA 5001 


SG 5010 PROGRAMMABLE OSCILLATOR 


Programmable Audio Test System 


PROGRAMMABLE AUDIO 
TEST SYSTEM 


ORTION ANALYZER 


AA 5001 PROGRAMMABLE OI‘ 


NEW SG 5010/AA 5001 


The SG 5010 and AA 5001 comply with IEEE Standard 488-1978, and with Tektronix Standard Codes 


and Formats 





Fast, Accurate, Repeatable Measurements 


Lower Required Operator Skill 


Automatic Low-Cost Documentation of Test Results 





Automated Audio Test System Advantages 
Tektronix SG 5010 and AA 5001 programmable in- 
struments in a computer-controlled test system 
will make critical audio measurements consistent- 
ly, accurately, and in two to four seconds each. 
Even complex tests can be made by technically 
unskilled operators since the procedures are con- 
trolled by software in the controller. And, perma- 
nent graphic or tabular records of test results can 
be produced at very low cost. 


An SG 5010/AA 5001 based system will automati- 
cally perform such industry-standard tests as har- 
monic distortion to IHF A202, intermodulation dis- 
tortion to SMPTE TH 22.51, DIN 45403, IEC 268.3, 
and IHF A202, frequency response to IHF A202, 
and noise or signal-to-noise ratio to IHF A202 (“A" 
weighting filter complies with ANSI specification 
S1.4 and IEC specification 179 for sound level 
meters). With the Option02 capability of the 
AA 5001, noise measurements may be made to 
CCIR 468-2 and DIN 45405 standards. The 
SG 5010 also generates the burst signal neces- 
sary for dynamic headroom tests per IHF A202. 


A basic automated system consists of the 
SG 5010 Programmable Oscillator, the AA 5001 
Programmable Distortion Analyzer, and an IEEE- 
488 controller such as the Tektronix 404] or 4050 
Series. Frequency counters, signal switchers, in- 
terface devices, disc storage, and hard copy 
units or plotters may be optionally added to the 
system. 


Typical Applications 

One ideal application for automated audio testing 
is the moderate-to-high volume production line for 
consumer and professional audio equipment. 
Test results can be economically logged or print- 
ed for files or the customer. In the engineering 
laboratory, characterization of complex variable 
devices such as parametric equalizers can be 


greatly speeded with automatic test equipment, 
and the Tektronix 4695 color plotter or 4662 eight- 
color plotter can quickly produce highly legible 
results. Audio tape recorders and the audio chan- 
nels of video tape, cassette, and disc machines 
may be tested with no special synchronization re- 
quired, as can earth stations and radio networks 
when a stepped tone signal is available. Perfor- 
mance levels of the SG 5010/AA 5001 system are 
consistent with new 16-bit digital system noise 
and distortion levels. Radio and TV broadcasting 
stations and networks can automate proof-of-per- 
formance tests, even running them daily at sign- 
on or sign-off to maintain signal quality control. 
Highly complex devices, such as large recording 
consoles with multiple inputs and outputs or large 
audio switchers, may be impractical to test with 
manual techniques and truly maintainable only via 
automation. Loudspeakers and microphones can 
be automatically characterized by the addition of 
reference transducers and pre-amplifiers to the 
system. Swept pre-emphasis, de-emphasis, or 
equalized signals can be easily generated since 
the controller has full control over both frequency 
and amplitude. 


Other Measurement Capabilities 

Features and flexibility of the SG5010 and 
AA 5001 permit a variety of other measurements 
to be easily automated. SMPTE-like IMD measure- 
ments may be made at a variety of lower frequen- 
cies and any value of upper frequency, and at 
1:1 amplitude ratios in addition to the standard 
4:1 ratio. A CCIF test with the frequencies select- 
ed near the upper band limit of the device under 
test has been shown to be a very effective and 
simple-to-implement test for transient or dynamic 
intermodulation (TIM and DIM). Burst signals of 
any desired duty cycle may be generated for IHF 
dynamic headroom measurements and to test 
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TEK testsystem 


compressors and limiters; the between-bursts 
level may be selected as Off or 20 dB below the 
burst level. Power measurements are made by a 
controller computation from a voltage measure- 
ment across a known load resistance. SINAD 
measurements of sensitivity of FM communica- 
tions receivers are a standard capability of the 
AA 5001 plus an appropriate RF signal generator. 
The SG 5010 features an amplifier mode in which 
an external signal can be converted to the high 
level, multiple impedance, balanced and floating 
capability of the SG 5010 output circuitry. Fully 
program-selectable filters in the AA 5001 allow 
various choices of bandwidth for distortion mea- 
surements and weighting for noise measure- 
ments, or rejection of interfering signals. Phase 
measurements can be added to the system by 
use of the DC 5009 or DC 5010 Universal 
Counter-Timer. 

SYSTEM CHARACTERISTICS 
HARMONIC DISTORTION FUNCTION 
Measurement Settling Time — Typically <3 s above 100 Hz, 

5 s below 100 Hz. 
Residual THD + N — Vin =250 mV, RMS response, all dis- 
tortion, noise, and nulling resources combined. 20Hz to 


20 kHz =<0.0032% (—90dB) with 80 kHz filter. 10Hz to 
100 kHz <0.01% (— 80 dB) no filters. 


TYPICAL SYSTEM RESIDUAL THD + NOISE 
Vin 2250 mV with 80 kHz filter, RMS response. 
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FREQUENCY, Hz 


INTERMODULATION DISTORTION FUNCTION 
Measurement Settling Time — Typically <2 s. 
Residual IMD — Vij, =250 mV, RMS response. 
SMPTE and DIN Tests — <0.0032% (—90 dB) for 60 Hz and 
7 kHz or 250 Hz and 8 kHz, 4:1 ratio. 
CCIF Difference Frequency Test — <0.0018% (-—95 dB) 
with 14 kHz and 15 kHz. 


LEVEL FUNCTION 
Measurement Settling Time — Typically <2 s. 
Flatness — + 0.1 dB 20 Hz to 20 kHz. 


SG 5010 CHARACTERISTICS 
AVAILABLE FUNCTIONS 
Sinewave, squarewave, SMPTE/DIN 4:1, SMPTE/DIN 1:1, 
CCIF, Sinewave Burst, IHF Burst (—20dB or Off between 
bursts), External Input (Amplifier Mode). 


FREQUENCY RANGE AND ACCURACY 
Sinewave, Sinewave Burst 
SMPTE/DIN: 10 Hz to 163.80 kHz +0.01%. 
CCIF Center Frequency: 2.500 kHz to 163.80 kHz +0.01%. 
Squarewave: 10 Hz to 16.380 kHz +0.01%. 
Resolution in Above Functions 
10.00 Hz to 163.80 Hz: 0.01 Hz. 163.9Hz to 1.6380 kHz: 
0.1 Hz. 1.639 kHz to 16.380 kHz: 1.0 Hz. 16.39 kHz to 
163.80 kHz: 10.0 Hz. 
SMPTE Lower Tone, CCIF Offset From Center Frequency — 
Selectable From: 40 Hz, 50 Hz, 60 Hz, 80 Hz, 100 Hz, 125 Hz, 
250 Hz, 500 Hz, all +2%. 
Sine Distortion (Load >600 2, THD Including 2nd Through 
5th Harmonics) — 20Hz to 20 kHz: 0.001% (—100 dB). 
20 kHz to 50 kHz: 0.0032% (—90 dB). 10 Hz to 20 Hz and 
50 kHz to 100 kHz: 0.01% (—80 dB). 100 kHz to 163.8 kHz: 
0.032% (— 70 dB) any individual harmonic. 
SMPTE, DIN or CCIF Distortion — See System Specifications. 
Sine Flatness — 20Hz to 20 kHz: +0.05dB. 10Hz to 
163.8 kHz: +0.2 dB. 
Squarewave Risetime — 1.5 us + 10%. 
Burst Range — 1 to 65535 cycles On. 1 to 65535 cycles Off. 
Off level either — 20 dB or zero. All switching at sinewave zero 
crossing. Triggered, gated, or free-running burst modes 
available. 
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OUTPUT LEVEL RANGE AND ACCURACY 

Balanced — Into Open Circuit: 200 uV to 21.2 V RMS. 
Into 600 2: —72.45 dBm to + 28.45 dBm."' 
Unbalanced — into Open Circuit: 200 u.V to 21.2 V RMS. Into 
600 2: —72.45 dBm to + 22.05 dBm.*' 
*' Rs = 502. For Rs = 150 2, subtract 1.25 dBm; for Rs = 

600 2, subtract 5.35 dBm. 
Resolution — 0.05 dB in dBm mode, 0.25% or better in volts 
mode. 
Level Accuracy (Sinewave) — 20 Hz to 20 kHz +2% 
(0.2 dB). 10 Hz to 163.8 kHz +3 (0.3 dB). 


OUTPUT IMPEDANCE AND CONFIGURATION 
50 0 +3%, 1502 +2%, or 6002 +1%, balanced or unbal- 
anced, floating or grounded. 


EXTERNAL INPUT 
A floating single-ended input is provided for accessing the vari- 
able gain stage and high level output amplifier, enabling the use 
of custom test signals. Input impedance is 20 kf; a 2 V RMS 
input (2.83 V peak maximum) provides a calibrated output. 


SYNC OUTPUT 
A ground referenced TTL compatible signal is provided which 
allows stable oscilloscope display of all functions. In sine and 
squarewave modes the output is at the signal frequency. In the 
IM modes the sync output is at the lower or offset frequency. In 
both burst modes the sync signal follows the burst envelope. 


SWEEP MODE 

Linear or logarithmic sweep of amplitude or frequency in any 
function. Sweep is composed of discrete steps. The following 
sweep functions are programmable via GPIB or from the front 
panel: swept parameter (frequency or amplitude), linear or log 
sweep, number of steps up to 99, time per step from 
0.1 s to 25 s, start frequency or voltage, and stop frequency or 
voltage. Start and stop frequencies or voltages may be any- 
where within the range of the generator, and sweep direction 
may be upward or downward. Pen lift and ramp outputs are 
available for interface to an analog plotter. 


STORED SETUPS 
Ten different complete front panei setups may be stored in the 
nonvolatile internal memory and recalled from front panel push 
buttons or via the GPIB. Additionally, the front panel settings at 
power down are retained and used at power up. 


PROGRAMMABILITY 

All functions, parameters, and modes may be controlled over 
the GPIB using simple English-like commands. All settings may 
be interrogated, with the resulting response usable as a com- 
mand to return the instrument to that setting (Learn mode). The 
GPIB address may be displayed and changed from the front 
panel. 

GPIB Interface Function Subsets Implemented — SH1, AH1, 
T6, L4, SR1, RL1, PP®, DC1, DT1, Ce. 


AA 5001 CHARACTERISTICS 
HARMONIC DISTORTION FUNCTION 
Fundamental Frequency Range — 10 Hz to 100 kHz, auto- 

matically tuned to input frequency. 

Distortion Ranges — Auto (100%), 20%, 2%, 0.2%, and dB 
(autoranging). 

Accuracy — 20 Hz to 20 kHz is +1 dB. 10 Hz to 100 kHz is 
+1, —2 dB. (Accuracy is limited by residual THD + N and filter 
selection.) 

Fundamental Rejection — At least 10 dB below specified re- 
sidual THD + N or actual signal THD, whichever is greater. 
Minimum Input Level — 60 mV (— 22 dBm). 


LEVEL FUNCTION 
Autoranging digital voltmeter displays input signal level in volts, 
dBm, or dB ratios. 
Modes — Volts, dBm (600 22), or dB ratio with push-to-set 
0 dB reference. 


Level Ranges — 200 ,V full scale to 200 V full scale in ten 
steps, manual or autoranging. 
Accuracy 






dBm or dB Ratio 


+0.3 dB 
+0.01 of dB reading 


+0.5 dB 
+0.01 of dB reading 











20 Hz to 20 kHz 


10 Hz to 100 kHz 






TM S000 
MODULAR INSTRUMENTS 


Bandwidth — =300 kHz. 

Residual Noise — 

<3 uV (—108dBm) with 80 kHz and 400 Hz filters, RMS 
response. 

<1.5 uV (—114 dBm) with “A” weighting filter, RMS response 
(standard instrument only). 

<5 uV (—104 dBm) with CCIR weighting filter, quasi-peak 
response (Option 02 instrument only). 


INTERMODULATION DISTORTION FUNCTION 
Fully automatic SMPTE, DIN, and CCIF difference tone mea- 
surements. Minimum input level 60 mV (— 22 dBm). Accuracy 
+1dB. 
SMPTE and DIN Tests — Lower Frequency Range: 50 Hz to 
500 Hz. Upper Frequency Range: Usable from 3kHz to 
163.8 kHz. Level Ratio Range: 1:1 to 4:1 (lower:upper). Resid- 
ual IMD: See System Specifications. 
CCIF Difference Frequency Test — Frequency Range: Us- 
able from 4 kHz to 163.8 kHz. Difference Frequency Range: 
80 Hz to 1 kHz. Residual IMD: See System Specifications. 


ALL FUNCTIONS 
Display — 31/2 digits resolution at ~3 readings/s. 
Detection — Average or true RMS for waveforms with crest 
factors <3. Option 02 replaces average detector with quasi- 
peak detector complying with CCIR Recommendation 468-2 
and DIN 45405. 
Filters 
400 Hz High Pass: —3dB at 400Hz +5%: 18 dB/octave 
slope, at least 40 dB rejection at 60 Hz. 
80 kHz Low Pass: —3dB at 80 kHz +5%; 18 dB/octave 
slope. 
22.4 Hz to 22.4 kHz Bandpass: Complies with CCIR Recom- 
mendation 468-2 and DIN 45405. 
“A” Weighting: Meets specifications for type one sound level 
meters (ANSI $1.4, IEC Recommendation 179). Option 02 re- 
places “A” weighting filter with CCIR weighting filter complying 
with CCIR Recommendation 468-2 and DIN 45405. 
Ext: Allows connection of external filters. 
input Type — Balanced (full differential). 
input Impedance — 100 k{) + 2%, each side to ground. 
Maximum Input — 300 Vpk, 200 V RMS either side to ground 
or differentially. Fully protected on all ranges. 
Common-Mode Rejection — =50 dB at 50 or 60 Hz. Typical- 
ly =40 dB to 300 kHz. 


PROGRAMMABILITY 

Function (Level or THD or IMD). Level Mode (Volts or dBm). 
Input Level and Distortion Ranges (Autorange or default to 
range selected by front panel switches). 

Detector Type (RMS or AVG; or RMS or Q-PK on Option 02). 
Filter Selection (400 Hz Hi Pass, 80 kHz Low Pass, 22.4 Hz to 
22.4 kHz Band-Pass, “A” Weight (or CCIR WTG on Option 02, 
Ext Filter). 

GPIB Interface Function Subsets Implemented — SH1, AH1, 
T6, L4, SR1, RL1, PP®, DC1, DTO, CO. 


FRONT PANEL SIGNALS 
Input Monitor — Provides constant amplitude version of signal 
applied to input. Output Voltage: 1V RMS + 10% for input 
signals >50 mV. Source Impedance: 1 ki! + 5%. 
Function Output — Provides a scaled sample of selected func- 
tion signal. Output Voltage: 1V RMS +3% for 1000 count 
display. Source Impedance: 1 kf. + 5%. 
Auxiliary Input — Provides input to detector circuit when Ext 
Filter button is depressed. Sensitivity: 1 V RMS +3% = 1000 
count display. Impedance: 100 k2 + 5%, ac coupled. 
REAR INTERFACE SIGNALS 
Duplicates of all front panel inputs and outputs are provided to 
allow external filter connections or oscilloscope monitoring 
within same mainframe without exposed cables. Detector out- 
puts with specified scale factors also available to drive analog 
chart recorders, storage oscilloscopes, or similar devices. 
INCLUDED ACCESSORIES (SG 5010/AA 5001) 
Instruction manual; reference guide. 
(Lae an I RE ROR A Le oe a et 


ORDERING INFORMATION 
SG 5010 Programmable Oscillator ....... 4,000 
AA 5001 Programmable Distortion 


PREIYED sissccsmmnantsiminnunnananni Bier 
CptIons C2 — COIRIDIN sssssccsscrccsssnncscsisssiienscinseicesenesians +$400 
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TM 5000 
MODULAR INSTRUMENTS 


it 


MULTIFUNCTION INTERFACE, INTERFACE EXTENDER 
PROGRAMMABLE FUNCTION CARD 





Multifunction Interface System 


Mi 5010 


The MI 5010 and MX 5010 comply with IEEE 
Standard 488-1978, and with Tektronix Standard 
Codes and Formats 


MX 5010 





Wide Range of System Interfacing Functions 
Up to Six Functions at One Address 

D-to-A, A-to-D Conversion 

Low-Level Signal Scanning 

Digital 1/O 

Digital Word Acquisition and Generation 
Built-In Time-of-Day and Pacing Clock 


Command Buffer for Controller-Free 


Operation 
Waet Ste = Se SS a a 


The Mi 5010/MX 5010 Multifunction Interface Sys- 
tem consists of the MI 5010 Multifunction Inter- 
face, the MX 5010 Multifunction Interface Ex- 
tender, and seven different types of function 
cards. These cards are capable of a variety of 
functions typically required in automated test 
system interfacing, data acquisition and genera- 
tion, and process control. 


The Mi 5010 and MX 5010 each house up to 
three function cards, in any combination. The 
MI 5010 provides the means of communication 
between the system controller and the function 
cards. The MX 5010 is always used in connec- 
tion with an MI 5010, extending its control to six 
function cards at one GPIB address. 


The function cards presently available for the 
Mi 5010/MX 5010 Multifunction Interface System 
are: 50M10 Analog-to-Digital Converter, 
50M20 Digital-to-Analog Converter, 50M30 Digital 
I/O, 50M40 Relay Scanner, 50M41 Low-Level 
Scanner (with M41A1 through M41A8 Signal 
Conditioners), 50M50 Memory, and 50M70 Devel- 
opment card. Each function card contains its 
own ROM with the specific firmware and its own 
unique set of commands required for its particu- 
lar function. Each card may be operated in any 
slot of the MI 5010 and/or MX 5010 regardless of 
the other cards in the system. 


In addition to providing the interface between 
the function cards and the system controller, the 
MI 5010 also has its own intelligence and a built- 
in command buffer. This buffer is capable of 
storing up to 300 system commands and execut- 
ing them in sequence, paced by the on-board 
time-of-day and pacing clock or by signals from 
the system under test. It requires no interference 
from the system controller, thus freeing the con- 
troller to direct activity elsewhere in the system. 
1EEE-488 1978 Interface Function Subsets Implemented — 
SH1, AH1, T6, L4, SR1, RLO, PPO, DC1, DT1, CO. 

included Accessories — Instruction manual; reference guide. 
| er le ee a ts ee 


ORDERING INFORMATION 
MI 5010 Multifunction Interface .......... $1,625 
MX 5010 Interface Extender ..............0+6 $685 


NEW 50Mm41 


Programmable Low-Level Scanner 





10 Differential Contact Pairs Plus Guard 
<1 uV Low Thermal Offset 
User Configurable 


Handshake Lines to Permit External 
Control 


isothermal Amplifiers Available for 
Thermocouple Applications 


The 50M41 provides ten pairs of guarded, normal- 
ly open relay contacts with less than one 
microvolt of thermal offset in each channel. Each 
differential pair of contacts is accompanied by a 
third contact to switch the shield or guard con- 
nection. The ten sets of relay contacts can be 
configured as two groups of five individual relays 
with two commons, or as one group of ten individ- 
ual relays with one common. The desired relay 
switch pattern is configured by internal jumpers. 
A tree relay can be included in the 1-of-10 config- 
uration to reduce capacitive loading and potential 
noise problems when using more than one 50M41 
in a system. Two handshake lines are provided 
for externally controlling the 50M41. 


A family of high-gain, low-noise signal condition- 
ing modules—M41A1 through M41A8—is avail- 
able to condition low-level signals for specialized 
applications with the 50M41. The M41A1 is a gen- 
eral purpose amplifier with switchable gain in de- 
cade steps from 1 to 1000. Provision is made for a 
guarded input that can be driven by the amplifi- 
er’s guard driver or by an external signal source. 
A software selectable low-pass filter with a corner 
frequency of approximately 4 Hz provides more 
than 60 dB of normal mode rejection at 60 Hz. 
The frequency response with the filter turned off 
is approximately 10 kHz. 


Signal conditioning modules M41A2 through 
M41A8 are thermocouple amplifiers, each de- 
signed to operate with a specific thermocouple 
type (J, K, E, T, S, R, and B, respectively). The 
thermocouple amplifier provides isothermal con- 
nections for up to ten guarded or unguarded ther- 
mocouple pairs. Each amplifier provides hard- 
ware compensation for its specific thermocouple 
type; provision for software compensation is 
made where all thermocouples are not of the 
same type. Thermocouples are available from 
your local supplier. 


CHARACTERISTICS 
Type of Relays — 10 sealed low-thermal-EMF relays configur- 
able as one 10-to-1 switch or two 5-to-1 switches. 
Thermal Offset — <1 ,V differential; <2 .V differential with 
tree switch. 
Maximum Scan Rate — > 200 cycles/s. 
Maximum Applied Voltage (High, Low or Guard of Any 
Channel to Chassis) — 350 V dc + peak ac. 
Maximum Switched Voltage — 150 V dc + peak ac (not to 
exceed VA rating). 
Maximum Carry Current — 250 mA. 
Maximum Switched Current — 10 mA. 
Maximum Switched VA — 0.15 VA. 
Included Accessories — Instruction manual; reference guide. 


Order 50M41 Low Level Scanner 


UPUTRy DOP ID | wisicciscccsnsnscsinsisessccetsccanccksessatsavecsasusscraen $150 
Refer to page 330 for description and ordering information. 
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TE PROGRAMMABLE 
FUNCTION CARDS 
NEW 50mM10 


Programmable A/D Converter 





12-Bit Resolution 
30,000 Conversions Per Second 
Four Voltage Ranges +100 mV to +100 V 


Data Transfer via GPIB or Front Panel 


Connector 
(ea SS ee ee ee SSE eee 


The 50M10 uses a 12-bit successive approxima- 
tion conversion technique with a track-and-hold 
amplifier to achieve a total conversion time of 
32 microseconds or less (approximately 30,000 
conversions per second). Using the front panel 
connector, conversion values may be sent over 
the GPIB (via the MI 5010) or to external memory 
devices (Such as the 50M50 Memory card). In ei- 
ther case, data is transferred in two eight-bit 
bytes. The lower six bits contain the converted 
value, high byte followed by low byte. The sev- 
enth bit is a high-low byte indicator. The eighth 
bit is unused. 


Four voltage ranges are provided, manually 
selectable by on-board jumpers: +100 mV, 
+1V, +10V and +100V. The total span for 
each range is divided into 4096 parts (12 bits). 
The front panel analog input connections (high 
and low) may be elevated to a potential of 
+340 volts, dc plus peak ac. 


Two handshaking modes are provided, one for 
communication with devices faster than the 
50M10 (the device can accept data as fast as 
the 50M10 can provide it), and the other for com- 
munication with devices slower than the 50M10 
(the 50M10 must be clocked by the external re- 
ceiving device). Front panel control lines permit 
the 50M10 conversions to be triggered, gated, or 
triggered within a gate. Through the use of a 
gateable function generator, such as the 
Tektronix FG 501A, and a digital delay generator, 
such as the Tektronix DD 501, a counted burst 
of conversions at a selected rate can be gated. 


CHARACTERISTICS 
Maximum Conversion Rate — >30,000/s. 


Maximum Aperture Time — >400 Ms. 
Accuracy 





100 V " 


1 
*! Full scale. 


Amplifier Settling Time — 100 mV Range: <150 us. 
1V Range: <25us. 10V Range: <10us. 100 V Range: 
<30 us. 

Input Impedance — 100 mV, 1 V and 10 V Ranges: >10'° ¢). 
100 V Range: >1 Mtv. 


INCLUDED ACCESSORIES 
Instruction manual; reference guide. 

Order 50M10 Analog-to-Digital Converter 
COAG . cscsnmnamenanantniiniasanhiacsasiesnedaseanemenatetscie $850 


Cy TIED encciscnnntancsserenesvsssssusinarmimneennennueien $150 
Refer to page 330 for description and ordering information. 







0°C to 50°C 
+0.25%"' 
+0.125%"! 
+0.2%"! 














1V and 10V 
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NEW 50M50 


Programmable Memory Card 





16 kbyte Digital Input/Output 

Single 16-Bit or Dual 8-Bit Channels 
Independent Dual-Channel Operation 
200 kHz Acquisition or Generation Rate 
TTL Levels 


The 50M50 is a 16 kbyte digital input/output de- 
vice which can be configured, under program 
control, as a single 16-bit input/output port or as 
two 8-bit input/output ports. These ports can be 
connected to any of 16 data buffers which can 
be programmed to different lengths. The total 
memory of all the buffers cannot exceed 
16 kbytes of storage. 


The 50M50 is intended to be used as a digital 
word generator and/or as a fast, digital data ac- 
quisition buffer. As a digital word generator, the 
50M50 can be used with a digital-to-analog con- 
verter, such as the Tektronix 50M20, to function 
as an arbitrary waveform generator. As a high 
speed data acquisition buffer, the 50M50 can be 
used with an analog-to-digital converter, such as 
the Tektronix 50M10, as an off-line, high-speed 
anaiog signal measurement system or as a wave- 
form digitizer. 


The 50M50 can be programmed to input or out- 
put data on two different channels simultaneous- 
ly, or to input data on one channel while outputing 
data on the other channel. System commands to 
the 50M50 control the selection of input/output 
channels, the control of the data buffers, and the 
arming functions of the card. 


Four handshake lines are provided at the front 
panel to permit synchronization with the user's 
external system (one pair for each channel). Oth- 
er external control lines permit pacing and control 
of data output and disabling of data input. 


CHARACTERISTICS 
Data Outputs — 8 or 16 low-power Schottky TTL lines. Logi- 
cal “1°: +5 V +2% (open circuit). Source current is 2.5 mA 
+2% —7% maximum. Logical “0”: <0.7 V. Sink current is 
40 mA maximum. 
Data Inputs — 8 or 16 low-power Schottky TTL lines. Logical 
“1° (+V Threshold): +1.5 to +2 V. Source current is 
—0.16 mA maximum. Logical “0” (—V Threshold): +0.6 V to 
+ 1.1 V. Source current is —0.21 mA maximum. 
Maximum Data Transfer Rate — 8-Bit Bytes: 200 kHz + 2%. 
16-Bit Bytes: 125 kHz + 2%. 


INCLUDED ACCESSORIES 
Instruction manual; reference guide. 
Order 50M50 Memory Card ...........0000008 $950 


I NO a scrcincsnctinennsicenntinemnenmanininsnniesinnens $150 
Refer to page 330 for description and ordering information. 





50M20 


Programmable D/A Converter 





12-Bit Resolution 

Voltage or Current Mode 

20 ws (Maximum) Conversion Time 
250 V RMS Isolation 

Mnemonic Instructions 

Self-Test and Error Indicators 


UL 1244 Listed 


The 50M20 converts digital data to either analog 
voltage or current. The voltage or current mode is 
selectable manually via an on-board switch. 


Data format is 12 bits, sent in two sequential 
7-bit words. Data may be sent via the IEEE Stan- 
dard 488 (GPIB) using the MI 5010 as the inter- 
face, or from an external (front connector) bus for 
high speed data transfer (with appropriate hand- 
shake lines). On-board firmware will convert com- 
mands and data to the proper format to perform 
the required digital-to-analog conversion. Two 
lines at the front panel connector are provided to 
handshake data into the 50M20 from the user's 
external system. 


Programming of the 50M20 is via the IEEE-488 
(GPIB) bus. System commands sent to the 
MI 5010 microprocessor, along with specialized 
programming commands unique to the 50M20, 
control the source and the format of the digital 
data. The 50M20 may be programmed to respond 
to either external or internal system triggers. 


CHARACTERISTICS 
VOLTAGE MODE 

Range — — 10.240 V to + 10.235 V. 
Accuracy — + 10.0 mV (+20°C to +30°C) +15 mV (0°C to 
+50°C). 
Resolution (1 LSB) — 5 mV. 
Total Conversion Time (Maximum) — 20 us. 
Output Ripple and Noise — <5 mV p-p at 5 MHz BW. 
Output Current Range — 0 mA to +5 mA. 


CURRENT MODE 
Range — —20.48 mA to +20.47 mA. 
Accuracy — +20 wA (+20°C to +30°C) +40 uA (0°C to 
+ 50°C). 
Resolution (1 LSB) — 10 uA. 
Total Conversion Time (Maximum) — 20 us. 
Output Ripple and Noise — <15 A, p-p, at 5 MHz BW. 
Compliance Voltage — +11 V. 
Isolation — 250 V RMS maximum to ground. 


INCLUDED ACCESSORIES 
Interfacing cable (015-0430-00); instruction manual; reference 
guide. 
Order 50M20 Digital-to-Analog Converter 
OIG ccsccunxevecesrenamsmesavounnsesnneseunniuonnswavennes $835 


UE BORWING siccccticiitincmaanR $150 
Refer to page 330 for description and ordering information. 








TEK 


50M30 
Programmable Digital Input/Output Card 





16 Digital Input and 16 Digital Output Lines 


Data Entry/Output Formats in Decimal, 
Binary, or Hex 


Triggered Externally or On Command 
Mnemonic Instructions 

Self-Test and Error Indicator 

UL 1244 Listed 


The 50M30 provides 16 digital input and 16 digi- 
tal output lines. The digital inputs accept data 
from pushbuttons, switches, contact closures, 
and most digital devices capable of supplying 
TTL output levels. The digital outputs provide 
TTL levels to control various types of test and 
measurement instruments, relays, indicators, etc. 
The digital outputs can be configured for open- 
collector outputs by positioning internal jumpers 
and using power supplied by the user. 


Programming of the 50M30 is via the IEEE-488 
(GPIB) bus. System commands sent to the 
MI 5010 Microprocessor, along with specialized 
programming commands unique to the 50M30, 
control the selection of the data input/output 
channels and the arming/trigger functions of the 
card. 


Four lines at the front panel connector operate 
as input/output pairs to handshake data with the 
user's external system. One handshake pair al- 
lows the user's data source to be synchronized 
with the 50M30 data input register and the other 
handshake pair allows the user's data storage 
device to be synchronized with the 50M30 data 
output register. 


CHARACTERISTICS 
Data Outputs Using Internal Supply — 16 open-coliector TTL 
with 2 k2 pullup resistors. Logical “1°: +5 V +2% (open cir- 
cuit). Source current is —2.5 mA +7% maximum. Logical “0°: 
0.2 V. Sink current is —40 mA maximum. 
Data Outputs Using External (User) Supply — Maximum 
Voltage: +15 V. Pullup Resistors: 2 kf. Logical “1° equal to 
external supply voltage (open circuit). Source current is 7.5 mA 
+5% plus external supply tolerance. Logical "0": 0.2 V. Sink 
current is 40 mA maximum. 
Data Inputs — Input Buffers: 16 Schmitt triggers. Logical “1° 
(+V Threshold): +1.6 V +25%. Source current is —0.14 mA 
nominal, —0.16 mA maximum. Logical “0” (—V Threshold): 
+0.8 V +40%. Source current is —0.18 mA nominal, 
—0.21 mA maximum. 


INCLUDED ACCESSORIES 
Interfacing cable (015-0430-00); instruction manual; reference 
guide. 
Order 50M30 Digital Input/Output 
2 $450 


FURY SOCRINO asicses ssscscscnsccscncccsescnccsssscocenscanesiaianesesiniies $150 
Refer to page 330 for description and ordering information. 


50M40 
Programmable Relay Scanner Card 





16 Mercury Wetted Relay Contacts 


User Configurable 
1 1 of 16 
2 1ofs 
4 lor4 


Triggered Externally or On Command 
Mnemonic Instructions 

Self-Test and Error Indicators 

UL 1244 Listed 


The 50M40 provides 16 independent, normally- 
open relay contacts. The relay contacts may be 
used as switch closures to supply power to sever- 
al external points from one source, or scan sever- 
al sources and supply various inputs to a single 
measurement device. 


The desired relay switch pattern is configured by 
the user with internal jumpers. When the configu- 
ration has been established, the relay scanning 
sequence, open and close operations, and trig- 
gering events are programmed over the IEEE-488 
GPIB bus. 


Two logic signal lines on the front panel connec- 
tor are provided for externally controlling the 
50M40—one as an output (Ready) to indicate to 
the user when the relays have settled, and the 
other as an input (Ext Trig) to tell the MI 5010 
Microprocessor that the user is ready for the relay 
switch configuration to close. Three possible con- 
figurations are: 

4 groups of 4 individual relays 

2 groups of 8 individual relays 

1 group of 16 individual relays 


Scanning sequence and relay closure is accom- 
plished under program control. Two logic signal 
lines on the front panel connector are provided 
for externally controlling the 50M40—one as an 
output (Ready) to indicate to the user when the 
relays have settled, and the other as an input (Ext 
Trig) to tell the Mi 5010 Microprocessor that the 
user is ready for the relay switch configuration to 
close. 


CHARACTERISTICS 

Type of Relays — Mercury wetted reed. 

Possible Configurations (Jumper Selectable) — 1 of 4, 
4 each. 1 of 8, 2 each. 1 of 16, 1 of 12 and 1 of 4, 1 each. Pull 
In Time: 3 ms, nominal. 30 V connected to common port 
through 30 ki. Release Time: 3 ms, nominal. Sequence 
through all relays. Contact Resistance: 0.5 {2 nominal (end of 
life). Peak Applied Voltage: 40 V, maximum. Peak Contact Cur- 
rent: 1 A, maximum. Breakdown Voltage: 100 V dc plus peak 
ac. Frequency Range: Dc to 1 MHz. 


INCLUDED ACCESSORIES 
Interfacing cable (015-0430-00); instruction manual; reference 
guide. 
Order 50M40 Relay Scanner Card ........ $635 


RIE BOTCON sass casansessssssccscssascnstsassegsssascncesapsaissasasics $150 
Refer to page 330 for description and ordering information. 


TM 5000 
MODULAR INSTRUMENTS 


50M70 
Programmable Development Card 





32 Data |/O Ports 

Interrupt and Trigger Lines 

Vector Board Development Region 
Mnemonic Instructions 

Self-Test and Error Indicator 


The 50M70 provides the user with the means of 
developing his own unique circuit and interfacing 
it to the GPIB without the need for designing and 
building the GPIB interface itself. With the 50M70, 
the user may create a specialized function card 
to be used in the MI 5010/MX5010 Multifunction 
Interface System. When completed, the circuit 
can be programmed in high level language over 
the GPIB. 


The 50M70 contains two 68B21 16-bit interface 
logic registers (PIAs), address and data buffers, 
its own firmware, and a 4x4-inch breadboard area 
for circuit development. The 32 data lines of the 
PIAs can be individually programmed as inputs or 
outputs. The PIAs also provide three sets of pro- 
grammable two-wire handshake lines to permit 
triggering of the external system by the 50M70 or 
of the 50M70 by the external system. 


Typical 50M70 applications are specialized A/D 
and D/A converter functions, counter/timer appli- 
cations, special communication interface func- 
tions, keyboard and display functions, digital 
comparators for triggering and interrupt func- 
tions, etc. 

CHARACTERISTICS 
Data Input/Outputs and Handshake Lines — Output High 
Level: +2.4 V minimum, +5.5 V maximum. Maximum Load 
Current: —200 uA. Output Low Level: 0 V minimum, +0.4 V 
maximum. Maximum Sink Current: 3.2 mA. Input Load Cur- 
rent: 1.3 mA nominal, 2.4 mA maximum. 
DC Voltage Sources Available on the Card — +26 V and 
—26 V +9%, 100 mA maximum; +8 V +5%, 600 mA maxi- 
mum; +5 V +5%, 1.5 A maximum. Total Combined Power 
Limit: 7.5 W. 

INCLUDED ACCESSORIES 


Interfacing cable (015-0430-00); instruction manual, reference 
uide. 

Order 50M70 Development Card .......... $370 

CRS DOCG sctiersencerntienteinemnencinmmntesnmnss $150 


Refer to page 330 for description and ordering information. 
MULTIFUNCTION INTERFACE SYSTEM 
OPTIONAL ACCESSORIES 
Interfacing Cable — 50-conductor flat ribbon cable with con- 
nector to mate with front panel connector of any Multifunction 
Interface System function card. Other end of the 48-inch cable 
terminates in bare tinned leads. (This cable is a standard ac- 

cessory with 50M20, 50M30, 50M40, and 50M70 cards.) 
OPSBE TAG ASOD seccssccesssncessmneniansnsacrstenmantvenninesentoenesnehis $65 
Single-Width Interfacing Adaptor — Mates with any single 
Multifunction Interface System function card to permit custom- 
ized interface wiring between cards or to external system un- 
der test. Will accommodate up to five screw terminal blocks 
(131-3083-00 below). Order 015-0466-00 .........ccseecseeere $125 
Screw Terminal Block — Mounts in 015-0466-00 Interfacing 
Adaptor above to permit wiring changes without soldering (ten 
terminals per block). Order 131-3083-00 ............:scceeese $9.25 
Function Card Access Shield — Dummy function card of in- 
sulating material to protect against possible electrical shock or 
damage in partially filled Mi 5010 or MX 5010. 

ONGOr O20-GBSEGO. cisirssisscrvecsceccievascvssannsicensvecenreseuineeve $41.00 
Multifunction Interface System Card Extender — Permits 
operation of a function card while extended from the front of an 
MI 5010 or MX 5010. Order 067-1066-00 ..........00000+ $140.00 
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SCANNER 
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Programmable Scanner 


S1 5010 


The SI 5010 complies with IEEE Standard 488- 
1978, and with Tektronix Standard Codes and 
Formats 





Software Configurable as: 


1 Group of 16 Channels 
2 Groups of 8 Channels 
4 Groups of 4 Channels 


350 MHz Bandwidth in 4-Channel 
Configuration 


External Handshake Lines 
Built-in Time-of-Day and Pacing Clock 


Command Buffer for Controller-Free 


Operation 
Sr eS SS Se 


The SI 5010 Programmable Scanner provides the 
capability of switching and routing up to 16 high 
frequency input and/or output signals. It always 
maintains a clean 50-ohm environment through 
the use of 50-ohm coaxial reed relays. The soft- 
ware-configurable basic four-channel arrange- 
ment allows the S! 5010 to be used for point-to- 
point switching (any connector to any other 
connector), or to be used in a wide variety of fan- 
in and/or fan-out configurations. 


The SI 5010 has its own intelligence and a built-in 
command buffer capable of storing up to 300 
system commands and executing them in se- 
quence. It is paced by the on-board time-of-day 
and pacing clock or by signals from the system 
under test. This requires no interference from the 
system controller, thus freeing the controller to 
direct activity elsewhere in the system. 


Two handshake lines are provided for externally 
controlling the S! 5010. An Ext Trig line is provided 
to allow the SI 5010 switching to be initiated by 
the external system under test, and a Ready line 
indicates to the external system when the relays 
have settled. 
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Si 5010 PROGRAMMABLE SCANNER 
' ‘ ’ a 
a > . 


1360P/1360S 








Programmable Signal Multiplexer 


CHARACTERISTICS 
RF Connectors — Twenty BNC connectors, 16 channels and 
four commons. 
Control Input (Ext Trig) — External Trigger: TTL compatible 
Control Output Data Accepted (Ready) — TTL compatible. 
Output goes high when relays have settled. 
Channel Configuration (Software Selectable) — 1, 2, 3, or 
4 groups of 4 channels. 2 groups of 8 channels. 1 group of 
16 channels. 
Frequency Response — Any 1 Group of 4: —3 dB at 
350 MHz, decreasing to —6 dB at 500 MHz or greater. Any 
1 Group of 8: —3 dB at 175 MHz or greater. Any 1 Group of 
16: —3 dB at 80 MHz or greater. 
Port (Channel) Isolation — 40 dB at 100 MHz. 
Characteristic Impedance (Each Channel) — 50 {). See vswr 
specification. 
Risetime (Each Channel) — <1 ns. 
Voltage Standing Wave Ratio (Vswr) — Any 4 Channel 
Group: 1.25:1 at 100 MHz, increasing to 1.8:1 at 350 MHz. 
Any Other Combination: 1.5:1 at 100 MHz. 2:1 at 225 MHz. 
Insertion Loss — <1 dB at 100 MHz. 
Channel Delay Matching — Any Group of 4: 50 ps. Any 
Group of 8: 110 ps. Any Group of 16: 310 ps. 
Type of Relays — 16 Form A, EAC 05Y21A1 40 BAB, or 
equivalent. 4 Form “C", TO-5, Teledyne 712-6, or equivalent. 
Pull In Time: 3 ms. Release Time: 3 ms. Breakdown Voltage: 
350 V (dc + peak ac). Series Path Resistance (End of Life): 
0.5 2. 
Peak Carry Voltage — Unterminated: 40 V maximum. 50 2 
Terminated: 12.5 V maximum. 
Peak Contact Current — 0.25 A maximum. 
Peak Switching Voltages — Unterminated: 15 V maximum. 
50 22 Terminated: 3.73 V maximum. 
Peak Switching Current — 0.01 A maximum. 
Included Accessories — Instruction manual, reference guide. 


Order SI 5010 Scanner ............ceceeeeees $2,100 
CY BONO | siiscctiinitinimiinnmmmiannmens $150 
Refer to page 330 for description and ordering information. 


1360P/1360S 


The 1360P/1360S comply with IEEE Standard 488- 
1978, and with Tektronix Standard Codes and 
Formats. 





Signal Bandwidth to 300 MHz 
50 2 Environment 

Selected Pole Readout 
Flexible Switch Configuration 


Rackmount or Benchtop 
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TM 5000 
MODULAR INSTRUMENTS 


The 1360P/1360S Programmable Signal Multiplex- 
er iS a microprocessor-based, GPIB-compatible 
system instrument which is used to multiplex 
electrical signals. The 1360P/1360S system in- 
cludes two separate chassis: the 1360P Program- 
mable Switch Controller and the 1360S Switch 
Matrix. The 1360P/1360S is not part of the 
TM 5000 Family and thus does not require a 
TM 5000 mainframe for operation. 

The 1360P Programmable Switch Controller is 
controlled via the GPIB and provides all the sig- 
nals required for control of up to four 1360S 
Switch units. The 1360P is housed in an 8.5 inch 
wide (half-rackwidth) rackmount chassis, with 
right or left slider assemblies for rackmounting. 
The 1360S Switch Matrix contains four 9-to-1 
switches which can be cascaded to provide two 
17-to-1 switches; a 25-to-1 switch and a 9-to-1 
Switch; or a 33-to-1 switch. Up to four 1360S 
Switch units can be controlled by one 1360P Con- 
troller unit to provide up to 129-to-1 multiplexing 
In the 9-to-1 configuration, the 1360S has a signal 
bandwidth of 250 MHz; make/break time in all 
configurations is <1ims. The switches in the 
1360S can also be ganged together to provide 
simultaneous and synchronized multiplexing of 
several groups of signals. 

The 1360S is housed in a 5.75-inch-high, 19-inch- 
wide rackmount chassis three inches deep. 


CHARACTERISTICS 
Bandwidth (3 dB—Through One Switch Only) — Dc to 
300 MHz. 
Max Input Voltage — 250 V dc + peak ac (not to exceed 
10 VA). 
Max Carry Current — 250 mA (not to exceed 10 VA). 
Vswr (Through One Switch Only) — 5.0 at 450 MHz; 3.9 at 
400 MHz; 1.9 at 250 MHz; 1.2 at 100 MHz. 
Characteristic Impedance — 50 {) +1 0. 
Scan Rate Variability — >10s to <3 ms. 
Make/Break Time — <1 ms. 
included Accessory — Instruction manual. 
OR NPN i I TB RT ee 


ORDERING INFORMATION 
1360P Switch Controller ..................... $2,590 
1360S Switch Matrix 


Manual Instruments that Perform in 
Hundreds of Combinations 
Configurability is the watchword for TM 500 
instruments and mainframes. You can cre- 
ate multifunction packages that encompass 
a wide diversity of applications. Or solve 
one unique application problem. 


You choose from almost forty ready-to-go, 
compact plug-ins for a range of test and 
measurement needs. TM 500 Instruments in- 
clude digital counters, pulse generators, 
function generators, amplifiers, signal pro- 
cessors, audio oscillators, a distortion ana- 
lyzer, ramp generators, calibration instru- 
ments, power supplies, oscilloscopes, 
digital delay, and a digital latch. Plus three 
different blank plug-in kits for customizing 
special functions. 


TM 500 MODULAR 
TEST AND MEASUREMENT 
INSTRUMENTS 
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You put your instruments together in the 
mainframe that best suits your environment. 
There's a travel mainframe for service work 
and field testing; a rackmount model for 
production and test; or standard main- 
frames, compact and convenient for bench 
or desk, that accept one to six instruments. 
Rollabout carts are available for lab configu- 
rations with Tek oscilloscopes. 


All TM 500 instruments and mainframes are 
electrically and mechanically compatible. 
So, through interfacing, you can configure 
an instrument system more powerful than 
the sum of its parts: an audio lab with distor- 
tion analyzer and storage scope, for 
example. 





Digital Counters .. 374 
Function Generators 378 
Digital Multimeters .. 382 
Pulse Generators ................c0006. 385 
Power Supplies .. 388 
Audio Products 390 
Signal Conditioners 392 
Oscilloscopes 394 
Oscilloscope Calibration inctruments 398 
DURELIUTEV ERIN: ssciisiis sexiesesssnnerescaseczexseoreciesenes . 402 





All of the TM 500 manual instruments may 
be used in TM 5000 mainframes side-by- 
side with the TM 5000 GPIB programmable 
instruments for cost effective solutions to 
system application where not all functions 
or measurements need to be programmed. 


Cost efficiency is as important a part of the 
TM 500 concept as solving applications 
problems. You add on performance capabil- 
ities when you need them. And when you do 
add them, you can still use the same main- 
frame and power supply you started with. 


Application and Construction Notes 
The TM 500 instrument line is supported by 
an on-going program to keep you informed 
of how to achieve optimal performance and 
versatility from your TM 500 instruments. 
Tektronix’ goal of providing you with solu- 
tions to difficult measurement problems 
does not end with your purchase of TM 500 
instruments. 

Application Notes take you through the 
steps necessary to solve complex prob- 
lems, or to make more useful measure- 
ments with your TM 500 instruments. Sub- 
jects include integration through v to f 
conversion, generating delayed pulses, and 
current sinking with power supply modules. 


Construction Notes provide information nec- 
essary to build custom circuits using a blank 
plug-in kit and standard components. These 
notes are developed from the actual con- 
struction of more common special circuits 
and include parts lists, schematics and oth- 
er construction details. Some of the avail- 
able TM 500 blank plug-in construction 
notes include: power supply circuits, ther- 
mal true RMS converter, and analog 
multipliers. 
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DIGITAL 
COUNTERS 


TEK 
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A Counter for Every Purpose 

The TM 500 Family of digital counters provides a 
selection of four counters, each with its own per- 
formance and price niche, plus a prescaler 
which adds 1.3 GHz frequency measurement ca- 
pability to the line. 


The 350 MHz DC 510 and the 135 MHz DC 509 
Universal Counter/Timers feature reciprocal fre- 
quency measurements and an especially wide 
range of other measurement functions; plus 
autotrigger, autoaveraging, arming, probe com- 
pensation, and more. And IEEE Standard 488 
compatibility can be added as a field 
modification. 


The DC 503A 125 MHz Universal Counter/Timer 
offers a wide choice of performance features, in- 
cluding period, width, and time-interval 
averaging. 


The easy-to-use 100 MHz DC 504A features 
autorange, period and width averaging, and a 
100X resolution multiplier to provide high resolu- 
tion of low frequency signals. 


The DP 501 Digital Prescaler adds 1.3 GHz fre- 
quency counting capability to all of the above 
counters except the DC 504A. 


Microprocessor-Based High Performance 
Both the DC 510 and DC 509 are micro- 
processor-based, and contain features available 
only in high performance, microprocessor-based 
instruments. Both use a powerful dual-register ar- 
chitecture to obtain high-resolution counting of 
low frequency signals. The DC 510 provides nine 
digits of resolution in about a third of a second; 
the DC 509 provides eight digits of resolution in 
about a second. The DC 510 provides 3.125 ns 
single-shot resolution for time-interval measure- 
ments. The DC 509 provides 10 ns resolution. 
With averaging the DC 510 can provide 1 ps res- 
olution on time-interval measurements (the best 
available today); the DC 509, 5 ps resolution. 


Other features available in both instruments in- 
clude autotrigger, autoaveraging, probe compen- 
sation, and diagnostic self-test. At the push of a 
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button, the autotrigger feature senses the top 
and bottom of the applied signal and automati- 
cally sets the trigger point midway between the 
two. 


Autoaveraging provides the optimum combina- 
tion of resolution and measurement time, regard- 
less of the frequency of the signal. Both 
autotrigger and autoaveraging can be overridden 
to allow manual (or programmable, in the case of 
the GPIB versions) control of averaging, mea- 
surement time, and triggering levels. 


The probe compensation feature on both instru- 
ments allows the user to quickly and accurately 
compensate a high-impedance probe to the in- 
strument input impedance directly. Improperly 
compensated probes are a common source of 
timing errors when using counters without this 
feature. 


Both instruments include an arming input and 
shaped outputs for added versatility when mea- 
suring selected parts of complex waveforms. 


Both feature a phase-modulated time base to 
eliminate clock synchronous errors in all time av- 
eraging modes. 


In addition to all the features of the DC 509, the 
DC 510 permits direct measurement and display 
of risetime and falltime. 


The addition of the GPIB interface board (a field 
modification) converts both the DC 510 and 
DC 509 into their fully programmable, fully GPIB- 
compatible versions, the DC 5010 and DC 5009, 
respectively. See pages 360-363 for more infor- 
mation on these and other fully-programmable, 
GPIB-compatible products in the Tektronix 
TM 5000 product line. 


Versatility in Counting, the DC 503A 

The DC 503A features eight measurement func- 
tions, including period, width, and time-interval 
averaging. Both input channels have the full 
O MHz to 125 MHz frequency range, 20 mV RMS 
sensitivity, and separate controls for input cou- 
pling, attenuation, trigger level, and trigger slope. 
The 10 MHz clock provides 100 ns resolution of 
single-shot time-interval measurements, and 
10 ps resolution with averaging. 


An optional accessory probe, the Tektronix 
P6125, has been especially designed for use 
with digital counters. The 5X attenuation pro- 
vides an optimum match between the counter in- 
put characteristics and the voltage levels of all 
common logic families. Low input capacitance 
permits acquisition of high-frequency signals with 
minimum loading of the circuits under test. 


DIGITAL COUNTERS—SELECTION GUIDE 


DC 510/DC 5010 DC 509/DC 5009 


Frequency Range 

Number of Digits 

Ratio Architecture Yes 
Period Averaging Yes 
Width Averaging (Single Input) Yes 
Time Interval Averaging Yes 
Autotrigger Yes 
Gated Events Averaging 
Ratio Averaging 













B during A 
No 









DC 504A 
100 MHz 
| oe | 
| No | No 
| ves | ves 


p35 MH 
a 
ee ee ee 
| Bduring A 


Yes 

Yes 
No 
| No | No 


A during B No 






Other Option 01, C shaped outputs Option 01, trigger level Option 01, Autorange, 
self-test, phase modulated and shaped outputs, trigger level 100X 
clock probe compensation self-test, phase modu- and shaped resolution 
1 ps resolution 50 2/1 MQ, lated clock, probe outputs, multiplier 
(time A-B average) compensation time manual, 

IEEE Standard 488 fully IEEE Standard 488 fully totalize 

programmable (DC 5010) programmable (DC 5009) 
Mainframe DC 510 TM 500/TM 5000 DC 509 TM 500/TM 5000 TM 500 TM 500 
Compatibility DC 5010 TM 5000 only DC 5009 TM 5000 only TM 5000 TM 5000 


For compatible accessories — refer to page 421. 
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Universal Counter/Timers 


DC 510/DC 509 


With the exception of programmability and IEEE- 
488 compatibility, the characteristics and specifi- 
cations of the DC 510/DC 509 Universal 
Counter/Timers are identical to those of the 
DC 5010/DC 5009 Universal Counter/Timers. The 
detailed specifications of the DC 5010/DC 5009 
Universal Counter/Timers are given on pages 360- 
363. 


A conversion kit is available to owners of 
DC 510's and DC 509's who desire IEEE Standard 
488 capabilities. The field modification kit easily 
converts a DC 510 to a DC 5010 or a DC 509 toa 
DC 5009. 


ORDERING INFORMATION 


DC 510 Universal Counter/Timer ........ $3,520 
DC 509 Universal Counter/Timer ........ $1,925 
OPTIONAL ACCESSORIES 
Option 01 — High Stability Time Base ................-e +$305 


Field Option 01 Kit — For DC 510/5010 or DC 509/5009 


Order 040-0966-00 ...........ccccccecceccesccccccccescceceseeecenereersees $250 
Field GPIB Kits — For DC 510. Order 040-1023-03 ..... $500 
For DC 509. Order 040-0957-03. 

RECOMMENDED PROBE 
P6125 5X — Passive Probe 
Order 010-6 125-01 ....ccccccccccccccsscccccccencccccsssscccscsonscecsscccecens $55 
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DC 503A 


125 MHz Both A and B Channels 





Eight Measurement Functions: 
Frequency 
Period and Period Average 
Width and Width Average 
Time A--B and Time A--B Average 


Events A During B and 
Events A During B Average 


Totalize 
Time Manual 
Ratio A/B Average 


10 ps Resolution in Time Interval 
Average with 108 Averages 


Shaped Outputs for Ease of Triggering 

40 MHz Rep Rate in Time Interval Average 
Simplified Width Measurement 

Designed for True Probe Compatibility 


Trigger Level Outputs for 


Accurate Trigger Setting 
Ste 6 SS ee eT EEE SSS eee 


The DC 503A offers a broad range of measure- 
ment features at an affordable price. The instru- 
ment has two input channels, A and B, each with 
125 MHz capability. Each channel has separate 
triggering level, triggering slope, attenuator, and 
coupling mode controls. Eight measurement func- 
tions are available with the DC 503A and an aver- 
aging feature allows averaging of 1 to 10® occur- 
rences of the signal of interest. Signals to be 
counted or timed can be applied to channels A 
and B via front panel BNC connectors, or through 
rear interface connections. The DC 503A features 
an easy access front panel and an LSI based de- 
sign for increased instrument reliability 


DIGITAL 
COUNTER/TIMERS 


The DC 503A can be equipped with 
an optional temperature controlled 
10 MHz crystal oscillator (Option 01) 
to obtain a highly stable and precise 
internal time base. Both the optional 
oscillator and the standard 10 MHz 
crystal oscillator provide 100 ns reso- 
lution of single-shot time intervals. 
CHARACTERISTICS 
Display — Eight digit LED; indicators for units, 
gate open, and overflow. 
Display Time — =0.2s to 5s and hold. 
CHANNEL A AND B INPUT 


Frequency Range — 0 MHz to 125 MHz, dc 
coupled. 10 Hz to 125 MHz, ac coupled. 


Sensitivity — 20 mV RMS sinewave to 100 
MHz, 35 mV RMS sinewave to 125 MHz. 60 
mV p-p; at minimum pulse width of 5 ns to 100 
MHz. 100 mV p-p at minimum pulse width of 4 
ns to 125 MHz. 

Impedance — 1 Mi? paralleled by ~27 pF. 
Attenuation — Selectable 1X, 5X. 


Dynamic Range — V p-p <3 V x attenuation. 
V peak =<3.5 x attenuation. 


Trigger Level — Adjustable +3.5 V x attenuation. 


Independent Controls — Slope +/—, Attenuation 1X/5X, 
Coupled ac/dc, Source internal/External. 


Maximum Input Voltage 

1X: 200 V peak; 400 V p-p from dc to 50 kHz, derate to 15 V 
p-p from 1.33 MHz to 125 MHz. 

5X: 200 V peak; 400 V p-p from dc to 5 MHz, derate to 20 V 
p-p from 100 MHz to 125 MHz. 


Shaped Out — Shaped replica of signal being measured, aids 
proper triggering on complex waveforms. >200 mV p-p from 
50 02. 


Trigger Level — A dc level corresponding to the actual trigger 
level. Accuracy +20 mV + 0.5% of reading. 
FREQUENCY A 
Range — 0 MHz to 125 MHz. 
Resolution — 0.1 Hz to 10 MHz in decade steps. 
Accuracy — +1 count + time base error x Frequency A. 
PERIOD B (SINGLE SHOT) 
Range — 100 ns to 10% s. 
Resolution — 100 ns to 10 s in decade steps. 


Accuracy — +1 count + time base error x Period B +1.4 x 
CH B trigger jitter error. 


Frequency Range — 0 to 125 MHz. 
PERIOD B (Average) 
Range — 8nsto10s. 
Resolution — 1 fs (10-'5) to 100 ns in decade steps. 
Events Averaged (N) — 1 to 10°. 


100 ns 
+ time base error x Period B 





Accuracy — + 


, 14x CH B trigger jitter error 

7 N 

Frequency Range — 0 MHz to 125 MHz. 
WIDTH B (SINGLE SHOT) 

Range — 100 ns to 10%s. 

Resolution — 100 ns to 10 s in decade steps. 

Accuracy — 

+1 count + time base error x Width B. 

+CH B start trigger jitter error 

+CH B stop trigger jitter error 

+(CH B stop slew rate error—CH B start slew rate error). 
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DIGITAL 
PRESCALER 


TE 


WIDTH B (AVERAGE) 
Range — 5s to 10s. 





Resolution — 100"S 
VN 
Events Averaged (N) — 1 to 10® in decade steps. 
Accuracy — 
fe 100 ns + time base error x width B. 


‘ CH B start trigger jitter error 


VN 
, CH B stop trigger jitter error 
7 VN 


+(CH B stop slew rate error —CH B start slew rate error) 
Frequency Range — 0 to 100 MHz. 

TIME A-—>B (SINGLE SHOT) 
Range — 100 ns to 10°%s. 


Resolution — 100 ns to 10 s in decade steps. 


Accuracy — 

+1 count + time base error x Time A-+B 

+CH A trigger jitter error 

+ CH B trigger jitter error 

+(CH B stop trigger slew error 

—CH A start trigger slew error) +4 ns. 
TIME A—> B (AVERAGE) 

Range — 12.5 ns to 10s. 

Resolution — 100 ns 

Minimum Dead Time — 12.5 ns (Stop-to-Start). 

Events Averaged (N) — 1 to 10® in decade steps. 

Accuracy — 


+ 100 ns + time base error x Time A—>B 


, CHA trigger jitter error 


VN 
, CH B trigger jitter error 
- VN 


+(CH B stop trigger slew error 
—CH A start trigger slew error) +4 ns 


EVENTS A DURING B (AVERAGE) 

Maximum A Frequency — 125 MHz. 
Minimum B Pulse Width — 5 ns. 
Events Averaged (N) — 1 to 10® in decade steps. 
Accuracy — 
+ OER. == x Events A during B 

Width B x vN 
‘ CH B start ae jitter error x Freq y A (in MHz) 


Vv 


+ CH B stop trigger jitter error | Frequency A (in MHz) 
VN 
+(CH B stop trigger slew error 
—CH B start trigger slew error) x Frequency A (in MHz) 
RATIO A/B 
Averaged over 1 to 108 cycles of CH B signal. 
Frequency Range — 0 to 125 MHz (both CH A and CH B). 


Frequency B 
A _ + 
ccuracy + Fran Aah 
, 1.4 x CH B trigger jitter error x Frequency A 
7 N 
, Frequency A 
~ 0.3 x 108 
TOTALIZE A 
1 to 99,999,999 counts at maximum rate of 125 MHz. Start, 
stop and reset controlled by front panel pushbuttons or rear 
interface signal lines. 
TIME MANUAL 
Electronic stopwatch, accumulates and displays time between 
activation of front panel start/stop button or rear interface sig- 
nal line. Clock rates selectable from 100 ns to 10 s in decade 
steps. Range 100 ns to 10° s. 
STANDARD TIME BASE 
Crystal Frequency — 10 MHz. 
Temp Stability — < +5 x 10-®,0°C to +50°C. 
Aging Rate — <1 x 10°® per year. 
Setability — Adjustable to within 5 x 10-8. 
OPTION 01 HIGH STABILITY TIME BASE 
Crystal Frequency — 10 MHz. 
Temp Stability — < +2 x 10~’ after warm-up, 0°C to 
+ 50°C. 
Warmup Time — Within 2 x 10°’ of final frequency in 
<10 minutes when coid started at 25°C. 
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Aging Rate — 1 x 10°8/day at time of shipment, 4 x 
10-®/week after 30 days of continuous operation, 1 x 
10-®/year after 60 days of continuous operation. 
Setability — Adjustable to within 2 x 1078. 

REAR INTERFACE 
Inputs — Direct count input to 50 MHz, (50 2 impedance, re- 
sistor may be removed for 1 M{2 impedance, remote start/stop, 
reset; external time base. 
Outputs — BCD serial-by-digit, decimal point, overflow, scan 
clock; trigger level; time base reference. 

THE SOLUTION AND ACCURACY DEFINITIONS 

Time base error is the sum of all errors specified for the time 
base used. 


N is the number of periods averaged in Period B (AVGS) mode, 
the number of intervals averaged in the Time A—» B (AVGS) 
mode, the number of widths of B averaged in Width B (AVGS) 
and Events A During B modes, and the number of periods of B 
in the Ratio A/B mode. 
Trigger jitter error (in us) = 
viem)? + (ena)? (V) 

Input slew rate at trigger point (V/us) 
Where: en; = 100 u.V RMS typical internal noise. 

enz = RMS noise of signal input at trigger point for a 

125 MHz bandwidth. 

Trigger slew rate error (in us) = 


Input hysterisis (V)/2 
Input slew rate at set trigger point V/us 


Where: Input hysterisis = 20 mV peak-to-peak typical. 
included Accessories — Service manual; operator's manual. 
eee Sa ee 


ORDERING INFORMATION 
DC 503A Universal Counter/Timer ..... $1,095 
Option 01 — High Stability Time Base ..............cces0 +$305 


Field Option Kit — Order 040-0966-00 .............csessee +$250 
mec ee ee 
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NEW obpP501 


Extends Frequency Measurement 
Capability to 1.3 GHz 


Compatible with Most TM 500 
and TM 5000 Counters 
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Low Level Indicator 
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The DP 501 Digital Prescaler adds 1.3 GHz fre- 
quency counting capability to the Tektronix 
DC 503A, DC 509, DC 5009, DC 510, and 
DC 5010 Universal Counter/Timers. 


In use, the DP 501 is placed in the signal line be- 
tween the signal source and the counter's input 
connector such that the signal to be measured 
passes through the DP 501. Two operating 
modes are available, Prescale and Direct. In the 
Prescale mode, the DP 501 divides the input sig- 
nal by 16 and causes the associated counter's 
display to be multiplied by 16, so that the counter 
will display the correct frequency. In the Direct 
mode, the signal is simply looped through the 
DP 501 and applied directly to the counter's in- 
put; the counter’s display is not affected. This 
loop-through capability eliminates the need for 
external switching when input signal frequencies 
occur in both the Prescale and Direct frequency 
ranges. 


The prescaling function can be activated in either 
of two ways: manually, with a front-panel push 
button; or, when used with the GPIB programma- 
ble DC 5009 or DC 5010, by a Prescale command 
to the counter. Thus, the DP 501 adds program- 
mable frequency measurements to 1.3GHz to 
the Tektronix TM 5000 Family of GPIB program- 
mable instruments. 


Input sensitivity in the Prescale mode is 20 mV 
RMS to 1GHz and 30mV RMS to 1.3GHz. A 
Low-Level indicator alerts the user if the input sig- 
nal amplitude is too low for error-free counting. An 
automatic gain control circuit provides optimum 
immunity to signal noise in the Prescale mode. 


The DP 501 and DC 509 or DC 510 can be used 
with the Tektronix 7L14 Spectrum Analyzer and 
TR 502 Tracking Generator to provide counter ac- 
curacy measurements of swept-frequency sig- 
nals from 100 kHz to 1.3 GHz. 


CHARACTERISTICS 
Prescale Mode 
Input: Frequency range is <100 MHz to >1.3 GHz. 
Sensitivity: 100 MHz to 1 GHz is <20 mV RMS (—21 dBm). 
1 GHz to 1.3 GHz is <30 mV RMS (—17 dBm). 
Impedance: 50 22, ac coupled; vswr <2.2:1. 
Output: Amplitude into 50 2 is >200 mV, p-p. Unterminated is 
2X terminated value. 


Direct Mode 

Input: Connected directly to output. 

Frequency Range: 0 to >350 MHz. 

Impedance: Loop through characteristic impedance is 50 {); 
nonterminated capacitance ~20 pF (no connection to output). 
Output: Connected directly to input. <1 dB insertion loss up to 
350 MHz. Powers up in direct mode. 

Overload Protection 

Prescale: Input disconnects when input signal exceeds 
+20 dBm +5 dBm for a period of =0.5 s or more. 

Damage Level 

Prescale: Input may be damaged if signal level exceeds 
+25 dBm. 

Direct: 42 V peak maximum. Maximum current is 250 mA. 
Input Attenuation 

Automatic: Up to 40 dB range. 

Low Level Indicator — Lights when input signal is below that 
required for error-free counting. 

Tracking Generator Compatibility — Outputs will drive two 
standard TTL loads. Inputs represent two standard TTL loads. 
Requires arming input to associated counter. 


Included Accessory — Instruction manual. 


Order DP 501 Digital Prescaler ............... $500 
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Counter/Timer 


NEW DC 504A 


Dc to 100 MHz 
Period and Period Averaging 
Width and Width Averaging 





Autoranging 
100X Resolution Multiplier 


The easy-to-use DC 504A Counter/Timer mea- 
sures frequency from dc to 100 MHz, with an 
internal prescaler being used for frequencies 
above 10 MHz. Both direct and prescaled count- 
ing are done through the same input connector; 
no need to change connectors when changing 
frequency range. Autoranging permits virtual 
hands-off operation for most measurements. The 
100X resolution multiplier automatically provides 
0.01 Hz resolution in one second—or 0.001 Hz 
resolution in ten seconds—on signals from 10 Hz 
to 25 kHz. 


The DC 504A features period and width averag- 
ing of up to 1000 events. Selectable dc coupling 
of the input eliminates the potential errors associ- 
ated with making width measurements on signals 
of varying duty cycle with counters that are only 
ac coupled. Input trigger sensitivity is 30 mV RMS 
across the entire 100 MHz frequency range. The 
triggering level range of +2 volts and the 
selectable 5X attenuator provides a triggering 
range of up to + 10 volts. 


The totalize mode permits totalizing up to 999,999 
events—and beyond, with overflow—with a Dis- 
play Update-Run/Hold control to hold the display 
while the internal counter continues to advance. 


CHARACTERISTICS 
Display — Six-digit LED readout with automatic decimal point 
positioning and leading zero suppression. LED annunciators 
indicate gate open, resolution multiplier lock, and display 
overfiow. 


INPUT CHARACTERISTICS 
Input Frequency Range 
Front Panel: Dc Coupled: 1 MHz to 100 MHz. Ac Coupled: 
10 Hz to 100 MHz. 
Rear Interface: Dc Coupled: 0 MHz to 50 MHz. Ac Coupled: 
10 Hz to 50 MHz. 


input Sensitivity 

1X Attenuation: 30 mV RMS sinewave (85 mV p-p) to 
100 MHz; 85 mV p-p pulse at a minimum width of 5 ns. 

5X Attenuation Accuracy: Within 2% at dc. 


Input Dynamic Range 
1X: +2.0 V peak, 4 V p-p. 
5X: +10 V peak, 20 V p-p. 


Trigger Level Range — + 2.0 V x attenuation, minimum. 


Maximum Safe Input Voltage 
Front Panel: 
1X: 200 V peak; 400 V p-p from dc to 50 kHz, derate to 15 V 
p-p from 1.33 MHz to 100 MHz. 
5X: 200 V peak; 400 V p-p from dc to 50 MHz, derate to 20 V 
p-p at 100 MHz. 
Rear Interface: <4 V peak. 
Input Impedance 
Front Panel: 1X, 5X: 1 MQ, paralleled by = 25 pF. 
Rear Interface: 1X, 5X: 5012 + 10% at de. 
FREQUENCY TO 10 MHz 
Range — Dc Coupled: 0 Hz to 10 MHz. Ac Coupled: 10 Hz to 
10 MHz. 
Accuracy — +1 count + time base error x frequency. 
Gate Time — 10 ms to 10s, selectable in decade steps; or 
autoranging (10 ms to 1 s only). 
Resolution 
Multiplier Off: 100 Hz to 0.1 Hz, selectable in decade steps; or 
autoranging (100 Hz to 1 Hz only). 
Multiplier On: 1 Hz to 0.001 Hz, selectable in decade steps; or 
autoranging (1 Hz to 0.01 Hz only). 
Lock Range: 10 Hz <Frequency <25 kHz. 
Multiplication: 100X. 
Lock Time: <5 s. 
Resolution multiplier automatically increases resolution by 100 
when locked; may be defeated by an internal jumper. 
FREQUENCY TO 100 MHz 
Range — Dc Coupled: 0 Hz to 100 MHz. Ac Coupled: 10 Hz to 
100 MHz. 
Prescale Factor — -— 10. 
Accuracy — +1 count +time base error x frequency. 


Gate Time (Resolution) — 10 ms to 10s (1 kHz to 1 Hz), se- 

lectable in decade steps; or autoranging (10 ms to 1 s only). 
PERIOD AVG 

Frequency Range — Dc Coupled: 0 Hz to 2.5 MHz. Ac Cou- 

pled: 10 Hz to 2.5 MHz. 

Events Averaged (N) — 10° to 10°, selectable in decade 

steps; or autoranging (10° to 10? only). 

Resolution — 100 ns to 100 ps, selectable in decade steps; or 

autoranging (100 ns to 1 ns only). 


Accuracy — 
100 ns 


+ 
N 





+ time base error x period. 


ere (79 jitter -) 

WIDTH AVG 
Frequency Range — Dc Coupled: 0 Hz to 2.5 MHz. Ac Cou- 
pled: 10 Hz to 2.5 MHz. 
Events Averaged (N) — 10° to 10%, selectable in decade 
steps; or autoranging (10° to 10? only). 





Resolution — + 100 ns 
VN 

Accuracy — 

100 ns 





+ + time base error x width. 
VN 


‘ start trigger jitter error 


VN 
,_ Stop trigger jitter error 


VN 


+(stop slew rate error - start slew rate error) 





+10ns 


TOTALIZE 
Frequency Range — Dc Coupled: 0 Hz to 10 MHz. Ac Cou- 
pled: 10 Hz to 10 MHz. Overflows above 999,999. Display up- 
date Run/Hold will hold display while counter continues to ad- 
vance. Releasing Run/Hold will update display to new value. 
RESOLUTION AND ACCURACY DEFINITIONS 

Same as DC 503A except DC 504A has 100 MHz bandwidth 
and input hysteresis = 30 mV p-p typical. 


DIGITAL 
COUNTER/TIMER 


TIME BASE 
Time Base 
Frequency (At Calibration): 10 MHz +1 x 1077. 
Adjustment Resolution: +5 x 1078. 
Temperature Stability (0°C to +50°C): +5 x 10°§ (+5 ppm). 
Aging: <1 x 10-8/year (<1 ppm/year). 
External Time Base Input — 10 MHz. 
Must drive 1 LSTTL load. 
Vin = 2.0 V/20 pA 
Vic = 0.8 V/—400 pA 
Included Accessory — Instruction manual. 


Order DC 504A Counter/Timer ............... $710 


OPTIONAL COUNTER ACCESSORIES 
P6101 X1 Probe — Dc to 34 MHz. 


Crt CIO-B ITS sencscsscoccessscevnensncinensccscnenscnenneicesseseenssnees $67 
P6106 X10 Probe — Dc to 300 MHz. 

ONO CIG-GIOBDS siscncciccccccceiictsinnnnnnimmmmnne $135 
P6201 FET Probe — Dc to 900 MHz. 

Order C10-G201-01 ccsssrvsercscesercevessrinrssorsausearevaneasonsssve $1,145 
P6056 50 2, X10 Probe — Dc to 3.5 GHz. 

Order 010-COSES-O8 ccencssecresssassesssruseevensossoscatononssssavensehonant $165 
Power Divider — GR, 50 °. 

po i: nn ec ae ee eee $350 
Adaptor — GR to BNC female. 

GOT OTF BOGE OD  saisicssntcsticonticnvscincemiatcnssimnnaasereiannalins $55 
Adaptor — GR to BNC male. 

OF O17 SOON mccain $75 


Cable Adaptor — BNC to tipjack 

(DC 503A, DC 509. DC 5009). 

Ee UATE, -sicsiieiniaptiiameintaintialeaacaneninainniniiaas $23 
Cable Adapator — BNC to RF 

(DC 510, DC 5010). 

Ordlar O12 -OEGR OD csssiceccasicrccenssaseresncicceasnsenissquasinaenentis $38 


P6125 Counter Probe 





Xs 





The P6125 is a low-capacitance, 5X attenuation 
passive probe specially designed for use with 
counter/timers. It makes possible more accurate 
time interval measurements of high speed logic 
signals. Five-times attenuation provides an opti- 
mum match between the counter input character- 
istics and the voltage levels of all common logic 
families. The low input capacitance permits ac- 
quisition of high frequency signals with minimum 
loading of the circuits under test. 


Attenuation — 5X. 

input Resistance — 5 Mi? input. 

Capacitance — ~20 pF. 

Bandwidth — Dc to 200 MHz. 

Voltage Rating — 250 V (dc + peak ac) derated to 35 V at 
100 MHz. 

Cable Length — 1.5 meters. 


INCLUDED ACCESSORIES 
8cm ground lead (175-0263-01); 2 miniature alligator clips 
(344-0046-00); accessory pouch (016-0521-00); IC tip tester*', 
two 13 cm ground lead probe"? tips (175-0124-01); retractable 
hook tip (013-0107-03); probe holder (352-0351-00); insulating 
sleeve (166-0401-01); instruction manual. 
*' Available in pkgs of 10 (015-0201-04) or 100 (015-0201-05). 
*2 Available in pkgs of 10 only (206-0191-03). 


P6125 Counter Probe, 5X, 1.5 m 
Order 010-6125-01 vciitstismniacnnnnwns S68 
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TEK Generators 


When your test and measurement problems re- 


FUNCTION GENERATORS 


quire more waveforms for more applications, the [itis SOITAtiti‘C‘idCYS FG 507 

high performance TM 500 Function Generators Waveforms 

are a versatile solution singly or in combination Sine, Square, Triangle, Pulse and Ramp with variable symmetry | 
with one another. Symmetry <5% to >95% Variable | 


For applications demanding logarithmic or linear 
sweep the FG 507 offers an accurate and versa- 
tile solution. The low distortion, combined with log 
and linear sweep, is particularly useful in audio 
and linear communications-oriented applications. 


For low-frequency function generator applica- 


Frequency Range 


Dial Accuracy 
(% of Full Scale) 
(except FG 5010) 


Custom Frequency Range 


Frequency Stability 
(% of Full Scale) 


0.002 Hz to 2 MHz 
200 kHz + 10% with variable symmetry on 


Within 3% 


=0.05% for 10 min., <0.1% for 1 hour, <0.5% for 24 hours, constant temperature 


0.002 Hz to 2 MHz 


200 kHz + 10% with variable symmetry on 


Within 3% 
Within 5% in sweep mode*? 


No 


) Amplitude: Open Circuit |30Vp-p sd OV pp 
tions, set the FG 501A, FG 502, FG 503, or FG 507 sil ec “~ 15Vpp 
to work on biological, geophysical and mechani-  Auengator 0 to —60 dB in 20 dB Steps 


cal simulations or on servo systems. 


>20 dB additional with AMPL control 





, : Offset: Open Circuit 
Applying an external ramp to the VCF input allows 
Into 50 2 +6.5 V dc, step attenuator decreases offset 

any of the TM 500 function generators to double Pk Sig + Offset: | 
as sweep generators. Applying a suitable modu- Open Circuit +15V 
lating signal can produce a frequency-modulated into 50 © +7.5V 
carrier. In addition, the FG 504 and FG507 can Output Impedance soe — —“—*sCsSs—SCSCCCCCCC‘*'CSOD 
supply internally generated linear or logarithmic aepinue Sine- fetch Sinan et nncenien 
sweeps with convenient two-dial control of start (40 kH2 ret, 50 kHz to 1 MHz 30 kHz to 1 MHz 
and stop frequencies. 50 © load) MHz to 2 MHz MHz to 2 MHz 

; Triangle 
Sweeping wide frequency ranges (up to 1000:1) 
with logarithmic sweep allows you to spread out B 20 Hz to 200 kHz +0.5 dB 20 Hz to 200 kHz 
lower octaves, sweep a full range in less time, 200 kHz to 2 MHz +2 dB 200 kHz to 2 MHz 
and produce easy-to-read Bode plots and are 


graphs. 


You can control the starting phase of a waveform 


in the gated burst or triggered mode with the Oa lean) Output, abe 20 kHz to 100 kHz Sune 20 kHz to 100 kHz 
oa armonics: armonics: 

FG 501A, FGS04, FG507 and the FG5010. A <—30dB, 100 kHz to 2 MHz <—30 dB, 100 kHz to 2 MHz 
gated or triggered waveform efficiently tests  Squarewave <25 ns rise/fall =25 ns rise/fall 
tone-controlled systems, loud speaker transient Response <3% p-p aberrations <3% p-p aberrations 
response characteristics, automatic gain control eee rriied site wii eeeiies ee a 
circuits, or other amplitude sensitive systems. ( . 597% 200 kHz to 2 MHz 97% 200 kHe to 2 Mie 
The FG 504's phase lock mode feature lets you a oie S74 ¥ tome? 

as . : xternal Input 
convert digital signals to high or low voltage Impedance =2 ko impedance =2 kf 
sinewaves, pulses, or triangles; ideal for locking Trigger threshold level +1 V +20% Trigger threshold level +1 V +20% 
the function generator’s output to a house or Trigger 
system frequency standard. With the DD 501 +90° variable start phase control +90° variable start phase control 
Digital Delay Generator in the “divide by n" mode, — Gate +90° variable start phase control 
the FG 504 can be locked to your frequency Phase Lock ie tti(‘CS;SC;C*~*” se, 


reference at a lower frequency. 


Ramp Output 
*1 +15°C to +35°C ambient <0.3 V to 10 V from 1 kf2 +5% 
*2 +20°C to +30°C ambient Gate Output >+4 V from 50 2 
*3 20 Hz to 20 kHz modulation frequency Other Modes Manual Sweep Trig 
*4 FG 504 requires forced air circulation above +40°C Horde oe, 
*5 Fully programmable, see page 365 for complete information. Amends 
*6 (EEE Standard 488 Compatible Modulation 
*? Percent of indicated frequency No 


*8 Absolute voltage accuracy 


Sinewave Distortion 


Counted Burst 
internal Sweep 

Duration 
External Trigger 


Voltage Controlled 





+0.5 dB 20 Hz to 2 MHz 
=<0.25% 20 Hz to 20 kHz*2 





+0.5 dB 20 Hz to 2 MHz 
=<0.25% 20 Hz to 20 kHz*? 


WithOD 501 With D501 


Logarithmic or Linear, Separate Start/Stop Dials 


1 ms to 100s 


+1V +20 % trigger level 
= 2 k{2 input impedance 


Up to 1000; 1 Frequency change with 10 V external signal 


*9 Separate FM function provided (1%/V) Frequency (FM) Slew rate =0.3 V/us, 10 kQ input impedance 


Nominal Hz/Volt Sensitivity | 2 x Frequency Multiplier setting 2 x Frequency Multiplier 
Output Hold Mode [Noo CN 
Temperature *¢ 0°C +50°C Operating, —55°C to +75°C Nonoperating 
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Compatible accessories begin on page 458. 
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TM 500 MODULAR 
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COMPARISON OF CHARACTERISTICS 


Waveforms 


Symmetry 
Frequency Range 
Dial Accuracy 


(% of Full Scale) 
(except FG 5010) 


Custom Frequency Range 


(ce of Full Scale) 
Amplitude: Open Circuit 

Into 50 2 
Attenuator 


Offset: Open Circuit 
Into 50 Q 


Pk Sig + Offset: 
Open Circuit 


Into 50 2 
Output Impedance 


Amplitude Sine- 
Flatness wave 
(10 kHz ref, 

50 2 load) 


Triangle 


uare- 
wave 


Sinewave Distortion 
Maximum output, 
2 load) 


Squarewave 
Response 


Triangle Linearity 
(10% to 90%) 


Trigger Output 
External Input 


Trigger 


Gate 
Phase Lock 


Counted Burst 
Internal Sweep 

Duration 
External Trigger 


Ramp Output 


Gate Output 
Other Modes 


Amplitude 
Modulation 


Voltage Controlled 













| CFG S02 FG 5010*5*6 
Sine, Square, Triangle, Pulse and 
Ramp with variable symmetry 


10% to 90%, 1% steps 
0.002 Hz to 20 MHz 


7% to 93% Variable 5%, 50%, 95% Fixed 50% Fixed 


0.001 Hz to 40 MHz 0.1 Hz to 11 MHz 1.0 Hz to 3 MHz 
4 MHz nominal with variable symmetry on Pulse and Ramp, 1.1 MHz Usable 0.01 Hz to 5 MHz 


Within 5% 


Sine, Square, Triangle, Pulse and Sine, Square, Triangle Pulse, Sine, Square, Triangle 
Ramp with variable symmetry or Ramp 


Within 3% to 4 MHz"! Within 3% to 1 MHz 


sorhe ithi Within 0.1% of selected frequency 
Within 6% to 40 MHz*! Within 5% to 10 MHz 


Digital LED Display 
Shipped with capacitor for 20 Hz to 20 kHz [No = =©——~<“‘«~*‘:™:™S™~C~CS With ser-innsttalied Capacitor = | NA 


=0.05% for 1 hr, 0.05% for 24 hrs (<0.1% 
=0.05% for 10 minutes, <0.1% for 1 hour, <0.5% for 24 hours, constant temperature in trigger, gate, burst mode <200 Hz)*’ 


20 Vp 20V pp 
OV pp 


0 to —50 dB in 10 dB steps Digital Control of fixed and variable 
<10 mV p-p with VAR control Variable control only Variable control only 10 mV p-p into 50 2 

+75 V de +7.5 V dc 

+3.75 V de +2.5 V de +3.75 V de +3.75 V de 


+3% from 0.002 Hz to 1 kHz 
+3.5% from 1 kHz to 1 MHz 

+5% from 1 MHz to 5 MHz 

+5%, —10% from 5 MHz to20 MHz 


+ 2% from 0.002 Hz to 1 kHz 

+3.5% from 1 kHz to 100 kHz 

+4% from 100 kHz to 1 MHz 

+4%, —5% from 1 MHz to 5 MHz 
+4%, —20% from 5 MHz to 20 MHz 


+2% from 0.002 Hz to 1 kHz 
+3.5% from 1 kHz to 1 MHz 
+5% from 1 MHz to 10 MHz 
+ 10% from 10 MHz to 20 MHz 


=<0.5% 20 Hz to 19.99 kHz*' 
=1.0% 20 kHz to 99.99 kHz 
Harmonics >30 dB down, 100 kHz 
to 20 MHz 


<=10 ns rise/fall 
=5% p-p aberrations 


>98% to 2 MHz 
>90% to 20 MHz 


0 Hz to 20 kHz 


+0.5 dB 0.001 Hz to 40 kHz Hz to 3 MHz 


+2 dB 40 kHz to 40 MHz 


+3 dB referenced to Sinewave +1 dB referenced to Sinewave 






0.5 dB to 20 MHz 
2 dB to 40 MHz 
0 


5% 20 Hz to 40 kHz"*' 


armonics: 
=< —30 dB 40 kHz to 1 MHz 
<—20 dB 1 MHz to 40 MHz 







<0.5% 1 Hz to 30 kHz 
=1.0% 30 kHz to 300 kHz 
=2.5% 300 kHz to 3 MHz 


+ 
+ 
< <0.5% 10 Hz to 50 kHz*2 
H Harmonics 


<~—30 dB at all other frequencies 


=<60 ns rise/fall 

<3 p-p aberrations 
>99% 1 Hz to 100 kHz 
>95% 100 kHz to 3 MHz 


<6 ns rise/fall fixed 10 ns to 100 ms variable =<20 ns rise/fall 
=5% p-p +30 mV aberrations =3% p-p aberrations 


>99% 10 Hz to 400 kHz >99% 0.1 Hz to 100 kHz 
>95% 400 kHz to 40 MHz >97% 100 kHz to 1 MHz 


type >98% 0.001 Hz to 10 Hz >95% 1 MHz to 11 MHz 


>+2 V from 50 2 +2.5 V to 50 2 load 


Impedance >10 kQ2 

Sensitivity <1 V p-p 

Trigger level -1 V to +10 V 

20 MHz maximum 

+ 80° start phase control to 10 MHz 


+2 V from 50 2 


Impedance =1 ki? 
=-+2 V Gate Signal required 


Fixed 0° start phase 


1 MQ/50 2 internal setability 
0.0 V/0.5 V internal setability 


+90° variable start phase control 
+90° variable start phase control 


20 Hz to 20 MHz 
(Auto Scan) 


1 to 9999 


[No ——SS—~S IN 


100 Hz to 40 MHz 
+ 80° phase range 


WithDD 501 
Logarithmic or Linear, Separate Start/Stop Dials 


|WithOD 501 
0.1 ms to 100 s 
+1V to +10 V trigger level 
1 V p-p sensitivity 
0 to +10 V from 1 kf 
+5% to 1 ms, +10% 
<1ms 
Manual Sweep Trig 


NA 


100% with nominal 5 V p-p input 

Dc to 100 kHz modulation frequency 
<2% distortion to 2 MHz at 70% 
<4% distortion to 20 MHz at 70% 


Up to 1000: 1 frequency*? 


100% with nominal 5 V p-p input 

Dc to 100 kHz modulation frequency 
<5% distortion to 4 MHz at 70%*3 
<10% distortion to 40 MHz at 65%*3 


Up to 1000: 1 Freq change with 10 V external signal 


Frequency (FM) Slew rate >0.3 V/ms, 10 kQ input impedance change with 10 V external input 
Nominal Hz/Volt Sensitivity | 4 x Frequency Multiplier 1.1 x Frequency Multiplier 3 x Frequency Multiplier 10% of selected range 
Output Hold Mode 0.001 Hz to 400 Hz [Noo —“—~‘“CS*sSCSSCS~SN a «0.002 Hz to 200 Hz 


Temperature *¢ 


0°C to +50°C Operating, —55°C to +75°C Nonoperating 


Compatible accessories begin on page 458. 
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FUNCTION 
GENERATORS 


TEK 


FG 501A 





TOR 





FG SO1A 2M FUNCTION GENERA 
4 


2 MHz Function Generator 


FG 501A 


0.002 Hz to 2 MHz 
30 V Peak-to-Peak, +13 V Offset 





5% to 95% Variable Symmetry 
Trigger or Gate, + Slope 

60 dB Step Attenuator 

10.25% Sinewave Distortion 
125 ns Rise/Fall 


The FG 501A provides low-distortion outputs from 
0.002 Hz to 2 MHz. It is capable of generating five 
basic waveforms—sinewave, Squarewave, trian- 
gle, ramp, and pulse—at output levels up to 30 V 
peak-to-peak with up to +13 V of offset from a 
50 2 source. Waveform triggering and gating are 
provided with a variable phase control to permit 
up to +90° of phase shift for generating haver- 
sines, sin? pulses, and haver triangles. A step 
attenuator provides 60 dB of output signal attenu- 
ation in 20 dB steps with an additional 20 dB of 
variable attenuation. Variable symmetry from 5% 
to 95% provides ramps and pulses. Pulse risetime 
is <25ns. Audio sinewave distortion is <0.25% 
and audio amplitude flatness is within 0.1 dB. 


Because of its ability to generate low distortion 
sinewaves, the FG 501A is uniquely appropriate 
for applications demanding audio signals. 


Also useful in audio applications is the 0 dB to 
60 dB attenuator designed into the FG 501A. 


The wide range variable symmetry of the FG 501A 
is useful for generation of pulses and ramps. 


Included Accessory — Instruction manual. 


Order FG 501A 2 MHz 
FECuiOn (GONGTBIOF asssssnvsescanscscosncescacasses $785 


380 








UZ rower 
“>, @ 
N by 
~ 
— y ," 
— vw — 
= = 





Unf 


//, 


at" 
1, 


11 MHz Function Generator 


FG 502 


0.1 Hz to 11 MHz 





Five Waveforms 


VCF and Gated Burst 





The FG 502 Function Generator provides low-dis- 
tortion sine, Square, and triangle waveforms, and 
positive or negative ramps and pulses. Output 
frequency is continuously variable from 0.1 Hz to 
11 MHz. The high frequency range from 1 MHz to 
11 MHz permits the versatility of the function gen- 
erator to be extended into the medium radio fre- 
quency range. VCF input permits the FG 502 to 
be used as a sweep generator or as an FM 
generator. 


The external gate input permits the FG 502 output 
in any of its modes to be controlled by an exter- 
nally supplied pulse to generate bursts of various 
output waveforms. This feature has application in 
wireless or radio remote control equipment and in 
certain phases of the telephone industry. 


Included Accessory — Instruction manual. 


Order FG 502 11 MHz 
FRICTION GOPGTRIOF csssscnscccessscccnsanncsvassoes $920 


TM 500 MODULAR 
INSTRUMENTS 





3 MHz Function Generator 


FG 503 


1.0 Hz to 3 MHz 





Three Waveforms 


VCF 





The FG 503 Function Generator provides high- 
quality low-distortion sine, square, and triangle 
waveforms. Six decade frequency multipler 
steps, a custom position for user-determined fre- 
quency multiplication, a dial calibrated from 1.0 to 
30 (uncalibrated from 0.1 to 1.0), and a frequency 
vernier control work together to select frequen- 
cies in overlapping ranges from 1Hz to 3 MHz. 
The output frequency may be swept over a 
1000:1 ratio by an external voltage. Output ampli- 
tude and offset controls are provided. A trigger 
output is available for controlling external devices 
or equipment. Amplitude up to 10 V peak-to-peak 
can be developed across a 50 22 load (20 V peak- 
to-peak open circuit). Selectable offset up to 
3.75 V de across 502 (7.5 V dc open circuit) is 
also featured. 


included Accessory — Instruction manual. 


Order FG 503 3 MHz 
FUNCTION GENELatONr .........ccecceccsccecccecseeees $580 


TM 500 MODULAR 
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FG 504 





40 MHz Function Generator 
FG 504 


0.001 Hz to 40 MHz 





Three Basic Waveforms, 

Pius a Wide Range of Shaping 

with Variable Risetimes and Falltimes 
and Symmetry Controls 


Logarithmic or Linear Sweep 

Up to 30 V P-P Output 

Built-In Attenuator 

AM and FM 

Phase Lock Mode 

External and Manual Trigger or Gate 


Counted Burst with DD 501 


The output of the FG 504 may be phase locked, 
gated, or triggered by a reference signal, letting 
you convert from one waveform to another, such 
as pulses to sinewaves, as well as adjust phase 
relationships. Post attenuator offset enables use 
of the full + 7.5 V offset range with small signals 
And the FG 504 output can be swept, or ampli- 
tude or frequency modulated by external signals 
In addition, the FG 504 can supply internally 
generated linear or logarithmic swept frequencies 
of up to 1000:1 range with convenient control of 
Start and stop frequencies. 


The FG 504 also provides trigger output, external 
voltage control input, and sweep output. 


Included Accessory — Instruction manual. 
SS Se Se ee 


ORDERING INFORMATION 
FG 504 40 MHz Function Generator .. $2,730 


FG 504T 40 MHz Function Generator $3,095 
(Includes FG 504, TM 503 Mainframe, and 016-0195-03 Blank 
Panel.) 

Ee ae eee ree er 


5V 


A AA 


| PAUL ILO 
| as 


} 


| 
VEU UULLAI REL 


FG 507 triggered sweep mode with output gat- 
ed on by sweep gate. 


5V | 200uS 2005 
Tae 


eo 


FG 507 in logarithmic sweep with sweep ramp 
and gate outputs. 





True four quadrant multiplier permits normal 
am or double sideband suppressed carrier 
modulation. 





FG 504 30 volt output with 6 ns risetime and 
falltime for superior pulse waveforms. 


FUNCTION 
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2 MHz Sweeping Function Generator 
FG 507 


0.002 Hz to 2 MHz 





Includes All FG 501A Features 
Logarithmic or Linear Sweep 
Separate Start/Stop Frequency Dials 
Sweep Up or Down 

Sweep and Hold 


Manual Sweep 
a a a I 


The FG 507 features the same basic performance 
as the FG 501A and adds flexible, easy-to-use log 
and linear sweep capability 


The log sweep of the FG 507 is mathematically 
correct and allows accurate frequency plots 
when using log scales, log paper, or a storage 
oscilloscope like the SC 503. Separate start and 
stop frequency dials make frequency settings 
easy to adjust and interpret. The instrument can 
be internally or externally swept up or down. A 
third frequency control allows you to manually 
sweep between the preset start and stop fre- 
quencies without disturbing their settings. This is 
especially convenient for examining frequency 
and amplitude anomalies of a circuit under test or 
in setting start and stop points. The sweep gener- 
ator can be swept and the sweep gate output 
can be used to gate (burst) the generator on for 
swept bursts. The sweep hold mode allows the 
generator to sweep to the stop frequency and 
remain there until released. 


The accurate log/linear sweep capability of the 
FG 507 plus the low distortion (0.25% over the au- 
dio range) make it ideally suited to audio testing. 
Included Accessory — Instruction manual. 
Order FG 507 2 MHz Sweeping 
FUNCTION GeMeratOr ........cscccscesseeseeees $1,435 


381 





”) 
c 
O 
j— 
a 
cr 
Lj 
ra 
Lu 
© 
= 
7 
| 
O 
= 
— 
Li 





~. 
@ 
af 
> 
Je 
— 
- 
r 

= 
s 
m 
and 
m 
J 
w 





DIGITAL 
MULTIMETERS 


TEK 


PRODUCT SUMMARY 


The TM 500 Digital Multimeter line consists of two 
general purpose instruments, the DM 501A and 
DM 502A. Both provide exceptional versatility in 
function and range. In addition to the usual ac 
and dc voltage, resistance, and ac/dc current 
functions, both meters offer a dB function and a 
platinum-resistance temperature-measurement 
function, which provides digital readout of the 
surface temperature in degree Centigrade. 


The DM 501A and DM 502A each measure dc 
voltage to 1000 V, ac voltage to 500 V, both ac 
and dc current to 2A, true RMS voltages, and 
resistance to 20 MQ. The most significant differ- 
ences are increased resolution provided by the 
extra digit on the DM 501A, increased tempera- 
ture measurement range of the DM 501A and 
autoranging on the DM 502A. 


TM 500 digital multimeters offer a compact solu- 
tion to your measurement needs without compro- 
mising wide performance range. The DM501A 
and DM 502A provide accuracy and flexibility in 
laboratory bench, field service, and maintenance 
applications. 


DIGITAL MULTIMETER SELECTION GUIDE 


Model Number _| DM501A | DM502A | DM 5010 

Number of Digits 342" 

Dc Volts Ranges 200 mV to | 200 mV to | 200 mV to 
1000 V 1000 V 1000 V 


Dc Volts Accuracy +0.015% 


De Volts Best 
10 nV 100 uV 10 uV 


Resolution 

Ac Volts Ranges 200 mV 200 mV 200 mV 
to 500 V to 500 V to 700 V 

Ac Volts Accuracy +0.2% 


Ac Volts Best 
Resolution 


Ac or Dc 
Current Ranges 


10 nV 
200 vA 200 nA N/A 
to2A to2A 

+54dBto | +50dBto| Calculated 
—60 dB —60 dB 


dB Ranges 


Resistance (HI-LO)| 200° to 200 2 to 200 22*2 to 
Ranges 20 MQ 20 Mi? 20 MQ 


Temperature —62°C to | —55°C to N/A 
Range + 240°C + 200°C 

True RMS Yes 
AutoRange || Yes_—| _—No__|__Yes 


IEEE Standard 488 | No | No | Yes*3 


Mainframe TM 500 TM 500 TM 5000 

Compatibility TM 5000 TM 5000 

*! Measurement rate of 3 readings/s at 4.5 digits, and 26 rea- 
dings/s at 3.5 digits resolution. 

*2 Low 22 plus diode test. 

"3 Fully programmable, [EEE-488 compatible. See page 364 for 


complete description. 
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DM 501A 





Digital Multimeter 


DM 501A 





0.05% dc Voltage Accuracy’ 

7 Functions Including Temperature and dB 
41/2 Digits of Readout Resolution 

True RMS Capability 





The DM 501A Digital Multimeter measures dc and 
ac voltage, dc and ac current, resistance, dB and 
temperature. The DM 501A gives 4'/2 digits of 
readout resolution. All with 0.05% accuracy and 
true RMS capability. True RMS allows accurate 
measurement of distorted waveforms. DB is use- 
ful when making critical audio and communication 
measurements. Fast accurate temperature mea- 
surements to 240°C come from the Tektronix 
P6601 platinum film temperature sensing probe. 
The P6601 reaches 90% of final reading in 
1.5 seconds. 


CHARACTERISTICS 
DC VOLTS 
Ranges — 200 mV, 2 V, 20 V, 200 V, and 1000 V. 
Accuracy*' 


+18°C to +28°C 






+|[0.05% of reading +0.015% of 
full scale (3 counts)] 


+[0.05% of reading +0.01% of 
full scale (2 counts)] 


+[0.05% of reading +0.02% of 
full scale (2 counts)] 


0°C to +18°C and +28°C to +50°C 


200 mV to 200 V +[0.1% of reading +0.025 of 
Ranges full scale (5 counts)] 


1000 V Range +[0.1% of reading + 0.05% of 
full scale (5 counts)] 


*' Valid for a period of six months or 1000 hours, whichever 
occurs first. 







2 V to 200 V 
Ranges 
1000 V Range 




















Common-Mode Rejection Ratio — >100 dB at dc. >80 dB 
at 50 Hz and 80 Hz with 1 k2. imbalance. 


Normal-Mode Rejection Ratio — >60 dB at 50 Hz or 60 Hz 
+0.2 Hz. 


Maximum Resolution — 10 xV. 
Step Response Time — <1 second. 
input Resistance — 10 M0). 
Maximum Input Voltage — 1000 V peak. 
TRUE RMS AC VOLTS 
Input Signal — Must be between 5% and 100% of full scale. 


Ranges — 200 mV, 2 V, 20 V, 200 V, and 500 V (ac coupled). 
Accuracy*' 


+18°C to +28°C 


+[0.6% of 
reading 
+0.05% of 
full scale 
(10 counts)]} 


+[0.6% of 
reading 
+0.2% of 
full scale 
(10 counts)] 













+0.05% of 
full scale 
(10 counts)] 


+[1% of 
reading 
+0.2% of 
full scale 
(10 counts)] 








= [1 3% of 
reading 

+ 0.075% of 
full scale 

(15 counts)] 

+ [1 3% of 
reading +0.3% 
of full scale 

(15 counts)] 


- [0.8% of 
reading 
+0.075% of 
full scale 
(15 counts)] 


+[0.8% of 
reading +0.3% 
of full scale 

(15 counts)] 


+[1.3% of 
reading 

of full scale 
+0.075% 
(15 counts)] 


+ [ 1.3% of 
reading +0.3% 
of full scale 
(15 counts)] 









*' Valid for a period of six months or 1000 hours whichever 
occurs first. 


Common-Mode Rejection Ratio — >60 dB at 50 Hz to 60 Hz 
with 1 kQ imbalance. 


Maximum Resolution — 10 xV. 
Response Time — <2 s. 
input Impedance — 10 Mi‘? paralleled by 160 pF. 


Maximum Input Voltage — 500 V ac RMS, 600 V dc, not to 
exceed 1000 V peak. 


Crest Factor — 4 (at full scale). 
dB (TRUE RMS) 


Zero dB Reference — 1 mW in 600 2 (0.775 V) (dBm) Internal 
jumper change for 0 dB reference of 1.0000 V (dBV). 


Accuracy*' 


+18°C to +28°C 





*' From 0°C to + 18°C and +28°C to +50°C, add 0.6 dB to 
above accuracy specifications. 


Maximum Resolution — 0.1 dB. 
Response Time — <2 s. 
input Impedance — 10 Mi‘) paralleled by < 160 pF. 
Maximum Input Voltage — 500 V RMS, not to exceed 1000 V 
peak. Equivalent to +54 dBV or +56.2 dBm. 
Crest Factor — 4 (at full scale). 

RESISTANCE 


Response Time — <2 s in 200 {2 to 2000 ki? ranges; <10s in 
20 MQ range. 


Maximum Input Volts — 250 V peak. 
Maximum Resolution — 10 mi). 


HI-LO Ohm Operation — A low voltage is user-selectable for 
making in-circuit ohms measurements without turning on sili- 
con diode and transistor junctions. A high voltage is also avail- 
able for testing junctions for forward and reverse resistance. 





TM 500 MODULAR 
INSTRUMENTS 


TE 


Maximum Open-Circuit Voltage Developed — <6 V. 
Ranges — 200 {), 2 k{?, 20 k{2, 200 k{?, 2000 k?2, and 20 M0). 
Accuracy*' 


+18°C to +28°C 
200 {2 Range 


2 kf to 2000 k? 
Ranges 


LO 2 + [0.15% of reading +0.015% 


of full scale (3 counts)]} 


+ [0.15% of reading +0.015% 
of full scale (3 counts)] 


2 k2 to 200 kQ LOQ + [0.15% of reading +0.015% 

Ranges of full scale (3 counts)]} 

2000 kf Range | LOY +[0.3% of reading +0.015% 
of full scale (3 counts)] 

20 Mi Range HI 22 +[0.5% of reading +0.015% 


only of full scale (3 counts)] 
0°C to +18°C and +28°C to +50°C 






+[0.3% of reading + 0.025% 
of full scale (5 counts)] 


+ [0.3% of reading + 0.025% 
of full scale (5 count)] 


+ [0.3% of reading +0.025% 
of full scale (5 counts)} 


+[1.2% of reading +0.025% 
of full scale (5 counts)] 
























20 MQ Range 
LO 2 2000 kv? 
Range 





*! Valid for six months or 1000 hours whichever occurs first. 


DC AND TRUE RMS AC CURRENT 
Input Signal — Must be between 5% and 100% of full scale 
(ac only). 
Ranges — 200 ,A, 2 mA, 20 mA, 200 mA, and 2000 mA. 
Dc Current Accuracy — +18°C to +28°C: +[0.2% of read- 
ing +0.015% of full scale (3 counts)]. O°C to +18°C and 
+28°C to +50°C: +[0.3% of reading + 0.025% of full scale 
(5 counts)]. 
Ac Current Accuracy — From 20 Hz to 10 kHz. +18°C to 
+ 28°C: +[0.6% of reading +0.05% of full scale (10 counts)]. 
0°C to 18°C and 28°C to 50°C: +[0.7% of reading +0.075% 
of full scale (15 counts)]. Usable to 20 kHz. 
Response Time — <1 s dc current, <2 s ac current. 


Range Approximate Resistance © 
200 vA 1.0 kQ 
2mA 100.0 2 
20 mA 10.20 
200 mA 1.22 
2000 mA 0.40 


Maximum Open-Circuit Input Voltage (mA to LOW) — 250 V 
peak, fused with 2 A fast blow. 

Maximum Floating Voltage — 1000 V peak. 

Maximum Resolution — 10 nA. 


TEMPERATURE 
Range — —62°C to +240°C. 
Resolution — 0.1°C. 
Accuracy*' 










Temperature to be measured —62°C 


P6601 and DM 501A 
calibrated as a pair 


P6601 and instrument 
not calibrated as a pair +2°C to —8°C 


*t 4 18°C to + 28°C ambient temperature. For 0°C to + 18°C 
and +28°C to +50°C ambient temperatures, add 1.5°C to 
above limit in each direction. 


OTHER CHARACTERISTICS 
Overrange Indication — Blinking display (except on 1000 V dc 
and 500 V ac ranges). 
Measurement Rate — 3'/1/s. 
Power Consumption — ~9 W. 
Inputs — Maximum input voltage is 1000 V. The front panel 
Volts/2, or Low, or mA terminals can be floated to 1000 V peak 
maximum above ground, the rear input only 200 V peak. For 
the rear input, ac volts, ohms, and maximum input specfica- 
tions are derated. 


INCLUDED ACCESSORIES 
One pair of test leads (003-0120-00); P6601 temperature probe 
(010-6601-01); instruction manual. 
CLANS GRR Sem rem Setigy Ee 


ORDERING INFORMATION 


DM 501A Digital Multimeter ................... $700 
Option 02 — (Deletes P6601 Temperature Probe and 

temperature measurement Capability) .........ccseseeeeee —$100 
SELLE EAT TTDI BO 
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0°C to —6°C 














DM 502A 





Digital Multimeter 


DM 502A 


True RMS 





Autoranging 
7 Functions Including Temperature and dB 
0.1% Dc Volts Accuracy 


31/2 Digit Display 
SSS SS SS a SS ET 


The DM 502A Digital Multimeter measures seven 
different functions with pushbutton convenience. 
Autoranging, in all modes except current, elimi- 
nates any need for operator selected ranges. The 
DM 502A measures dc and ac voltage, dc and ac 
current, dB, resistance and temperature. True 
RMS provides more accuracy in ac measure- 
ments on distorted, noisy, random or other 
nonsinusoidal ac waveforms. The resistance 
mode features HI-LO voltage (2 V to 0.2 V). The 
low voltage is user-selectable for making in-circuit 
ohms measurements without turning on diode 
and transistor junctions. The high voltage is avail- 
able for testing junctions for forward and reverse 
resistance. The LED indicators provide a bright, 
readable 3/2 digit display. 


CHARACTERISTICS 
DC VOLTS 
Ranges — 2000 mV, 2 V, 20 V, 200 V, and 1000 V. Automatic 
or manual ranging. 


Accuracy*' 

—18° to +28°C Normal and Fast Conversion Rate 
20 mV to +[0.1% of reading +0.05% of full scale 
200 V (1 count)] 

1000 V +[0.1% of reading +0.1% of full scale 


(1 count)] 


0°C to +18°C, +28°C to +50°C 
Normal and Fast Conversion Rate 















+ [0.2% of reading +0.1% of full scale 
(2 counts)} 







+[0.2% of reading +0.2% of full scale 
(2 counts)]} 


*! Valid for a period of six months or 1000 hours, whichever 
occurs first. 





DIGITAL 
MULTIMETERS 


Common-Mode Rejection Ratio — >100 dB at dc. <80 dB 
at 50 Hz to 60 Hz with 1 k{? imbalance. 


Normal-Mode Rejection Ratio — >50 dB at 50 Hz or 60 Hz 
+0.2 Hz. 


Maximum Resolution — 100 xV. 
Step Response Time — 1 s within a range, + 1.5 s for each 
range change in autoranging mode. 
Input Resistance — 10 Mi). 
Maximum Input Voltage — 1000 V peak. 
TRUE RMS AC VOLTS 
Ranges — 200 mV, 2 V, 20 V, 200 V, and 500 V. Automatic or 
manual ranging (ac coupled). 


Accuracy*' 
0°C to +18°C Normal and Fast Conversion Rate 
2oHz | OH | 20 kHz 
200 mV to +[1.5% of reading | +[0.6% of reading 
200 V +0.3% of full scale | + 0.3% of full scale 
(6 counts)]} (6 counts)] 
500 V +[1.5% of reading | +[0.6% of reading 


+ 1.2% of full scale 
(6 counts)]} 


+ 1.2% of full scale 
(6 counts)] 





0°C to +18°C, 


+28°C to +50°C Normal and Fast Conversion Rate 





zoHz | 40H | 20 Hz 
200 mV to +[1.8% of reading | +[0.8% of reading 
200 V + 0.35% of full scale} + 0.35% of full scale 
Range (7 counts)] (7 counts)} 
500 V +[1.8% of reading | +[0.8% of reading 
Range + 1.4% of full scale | + 1.4% of full scale 





(7 counts)] 


(7 counts)] 


*! Valid for a period of six months or 1000 hours whichever 
occurs first. Typically usable to 100 kHz. 


Common-Mode Rejection Ratio — >60 dB at 50 Hz to 60 Hz 
mth 1 kQ imbalance. 


Maximum Resolution — 100 xV. 

Resolution Time — 1 s within a range, + 1.5 s for each range 

change in autoranging mode. 

Input impedance — 10 Mi) paralleled by < 100 pF. 

Maximum Input Voltage — 500 V ac RMS, 600 V dc, not to 

exceed 1000 V peak. 

Crest Factor — 4 (at full scale all ranges), <2 on 500 V range. 
dB (TRUE RMS) 


Zero dB Reference — 1 mW in 600 {2 (0.775 V) (dBm). Internal 
jumper change for 0 dB reference of 1,000 V (dBV). 


Accuracy*' 





+18°C to +28°C 
+50 dB to —50 dB +0.5 dB 


50 dB to —60 dB |+05 dB Typically +2.5 dB 


*! From 0°C to +18°C and +28°C to +50°C, add 0.6 dB to 
above accuracy specifications. For example, at 0°C the ac- 
curacy in the +50 dB to —50 dB range from 20 Hz to 20 
kHz would be + 1.1 dB. 


Noise Level — Typically —75 dB. 

Maximum Resolution — 0.1 dB. 

Response Time — <1 s within a range, <1.5 s for each 
range change in autoranging mode. 

input Impedance — 10 M® paralleled by < 100 pF. 
Maximum Input Voltage — 500 V RMS, not to exceed 1000 V 
peak. 

Crest Factor — 4 (at full scale), <2 above 40 dB. 
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DIGITAL MULTIMETER 
ACCESSORIES 


TE 


RESISTANCE 
Ranges — 200 {), 2 kf, 20 k{?, 200 k2, 2000 k2, and 20 Mi?. 
Automatic or manual ranging. 
Accuracy*' 


+18°C to +28°C 










200 {2 to 2000 ki? 
Ranges 


20 M2 Range 


+ [0.5% of reading +0.05% of full scale 
(1 count) + 0.2 2] 


+[1% of reading +0.05% of full scale 
(1 count)] 
0°C to +18°C and +28°C to +50°C 


200 2 to 2000 kf? | +[0.8% of reading + 0.1% of full scale 
Ranges (2 counts) + 0.2 2] 


20 M2 Range +[1.3% of reading +0.1% of full scale 
(2 counts)] 




















*! Valid for a period of six months or 1000 hours whichever 
occurs first. 

Response Time — <1 s within a range, <1.5 s for each 

range change in autoranging mode. 

Maximum Input Volts — 130 V dc or ac RMS indefinitely. 

230 V dc or ac RMS for 30 minutes maximum. 

HIi-LO Ohms Operation — A low voltage is user-selectable for 

making in-circuit ohms measurements without turning on sili- 

con diode and transistor junctions. A high voltage is also avail- 

able for testing junctions for forward and reverse resistance. 

Maximum Resolution — 0.1 °). 

Maximum Open-Circuit Voltage Developed — ~ 14 V. 


DC AND TRUE RMS AC CURRENT 
Ranges — 200 uA, 2 mA, 20 mA, 200 mA, and 2000 mA. 
Manual ranging only. 
Dc Current Accuracy — +18°C to + 28°C: + [0.2% of read- 
ing +0.05% of full scale (1 count)}. 0°C to + 18°C and + 28°C 
to +50°C: + [0.3% of reading +0.1% of full scale (2 counts)]. 
Ac Current Accuracy (From 40 Hz to 10 kHz) — Usable to 
20 kHz. + 18°C to +28°C: +[0.6% of reading +0.3% of full 
scale (6 counts)}|. O°C to +18°C and +28°C to +50°C: 
+[0.7% of reading +0.5% of full scale (10 counts)]. 
Input Resistance 


Ranges 


Approximate Resistance 





Response Time — <1 s. 
Maximum Open Circuit Input Voltage (mA to LOW) — 250 V 
peak, fused with 2 A fast biow. 
Maximum Floating Voltage — 1000 V peak. 
Maximum Resolution — 0.1 LA. 
TEMPERATURE 
Range — —55°C to +200°C. 
Resolution — 0.1°C. 
Accuracy*' 


+18°C to +28°C 


Temperature to be Measured 55°C | +150°C | 


P6601 Probe and DM 502A 
calibrated as a pair 














P6601 and instrument not 
calibrated as a pair 


*' For 0°C to + 18°C and +28°C to +50°C ambient tempera- 
tures, add + 1.5°C to accuracy specifications. 


OTHER CHARACTERISTICS 
Overrange Indication — Blinking display (except 1000 V dc 
and 500 V ac). 
Measurement Rate — Three per second. 
Power Consumption — ~8 W. 
inputs — Max input voltage is 1000 V. The front panel V/Q, or 
Low, or mA terminal can be floated 1000 V peak max above 
ground, the rear input 200 V peak. For the rear input, ac volts, 
ohms and max input specifications are derated. 

INCLUDED ACCESSORIES 
One pair test leads (003-0120-00); P6601 Temperature Probe 
(010-6601-01); instruction manual. 
a ee oe 


ORDERING INFORMATION 


DM 502A Digital Multimeter ................0 $650 


Option 02 — (Deletes temperature probe 
NEE I st scinniitesisnisiseiansiniinieant aia eiiiedeenaiaeinaiiaani —$100 
a ce re tes ET at rt Ee 


DIGITAL MULTIMETER 
PROBES & OPTIONAL ACCESSORIES 


High Voltage Probe 





The High Voltage Probe will measure dc voltages 
from 1 kV to 40 kV with an accuracy of 1% at 
25 kV. The division ratio is 1000:1. Common uses 
include measuring anode voltages on monitors or 
oscilloscopes. Probe plugs directly into the front 
end of the multimeter. 


CHARACTERISTICS 
Voltage Range — 1 kV to 40 kV dc. 
Input Resistance — 1000 Mi). 
Division Ratio — 1000:1. 
Overall Accuracy — 20 kV to 30 kV 2%. 


Upper Limit Accuracy — Changes linear from 2% at 30 kV to 
4% at 40 kV. 


Lower Limit Accuracy — Changes linear from 2% at 20 kV to 
4% at 1 kV. 


Input Z at Meter — 10 Mi?) required. 
Included Accessory — Instruction manual. 


High Voltage Probe 
Order 010-027 7-00 sisoussasssnrsscnsavessesescensee $135 


P6420 RF Probe 








The P6420 RF Probe is compatible with DMM's 
that have an input impedance of 10MQ and 
comes with a two meter cable. 


TM 500 MODULAR 
INSTRUMENTS 


CHARACTERISTICS 
Voltage Range — 5 V to 25 V RMS (70.7 V p-p). 
Ac to Dc Transfer Ratio Accuracy — 0.5 V to 5 V RMS 
+10% (+15°C to +35°C). 5.0 V to 25 V RMS +5% (415°C 
to +35°C). 
Frequency Response — 100 kHz to 300 MHz (+0.5 dB), 
50 kHz to 500 MHz (+ 1.5 dB), 10 kHz to 1 GHz (+3.0 dB). 
Input Capacitance — =~3.7 pF. 
Maximum Input Voltage — 42.4 V (peak ac + dc). 
Length — Probe only 96 mm. Cable only 2 meters. 


INCLUDED ACCESSORIES 

Retractable probe tip (013-0097-01); BNC female to dual ba- 
nana adaptor (103-0090-00); alligator clip (344-0046-00); 
probe holder (352-0351-00); ground lead (175-0849-00) 
76.2 mm (3 in); ground lead (175-1017-00) 152.8 mm (6 in); 
electrical insulating sleeve (166-0404-01); 2 replaceable probe 
tips*'; instruction manual. 

*! Available in package of 10 only, Order 206-0230-03. 


ORDERING INFORMATION 
P6420 RF Probe, 2 m Cable Included, 


Order 010-6420-03 .....c..ccccccssccccersccees wee $138 
For a 1 meter length cable (does not change 
specifications). Order 175-1661-00 ...........sessseseesssssssesenees $27 
For a 3 meter length cable (does not change 
specifications). Order 175-1661-02 ........ccccscsseseesecceesseenenes $27 





P6601 Temperature Probe 





The P6601 Probe is a temperature measuring de- 
vice designed to operate with the DM 502A and 
DM 501A Digital Multimeters. The temperature 
sensing element consists of a thin-film platinum 
resistor on the tip of the probe. Measurements 
are made by touching the probe tip to the surface 
whose temperature is in question. The thermal 
signal is transmitted to the associated digital 
multimeter through a two-conductor cable. 


The thermal time constant on the P6601 Probe is 
0.5 seconds +0.2 seconds. The P6601 is totally 
immersible except in liquids that are not compati- 
ble with Dow Corning 308 molding compound, 
BeO, silicone rubber, or epoxy adhesives. The 
sensor and tip are limited to a max of +240°C, 
and cable is limited to a max of + 140°C. 
Included Accessory — Instruction manual. 


P6601 Temperature Probe 
Order 010-6601-01 cisssisecssccccese einai ... $210 
DMM OPTIONAL ACCESSORIES 


The following accessories may be ordered as options for use 
with any of the three TM 500/TM 5000 Digital Multimeters. 


~ 
013-0107-03 
012-0426-00 012-0425-00 
012-0426-01 
Test Lead — Black, 4 ft. Order 012-0425-00 ................. $12 
Test Lead — Red, 4 ft. Order 012-0426-00 ............... $17.50 
Test Lead — Black, 4 ft. Order 012-0426-01 ............. $17.50 
Test Lead — Set (012-0425-00, 012-0426-00, 013-0107-03). 
Oper 042-0427 20D : ssiscasccsirscserssccsessasecsassocssocnsvecssastanansuccess $29 
Adaptor — Female BNC to Dual Banana 
Order 103-0800 sssaisacisiscsctcciscscnacictirsniazsnacscsiccennsassanies $7.50 


Additional accessories begin on page 439. 





TM 500 
MODULAR INSTRUMENTS 


TE 


PULSE 
GENERATORS 





The TM 500 Pulse Generator family offers a wide 
variety of capabilities suitable for most pulse 
testing applications. Whether testing wide-band 
systems, simulating data transmission signals, or 


driving a laser, the versatile TM 500 Pulse Genera- . 


tors have the capabilities to meet your needs. 


Particularly important in today's digital world is 
the capability to generate a variety of pulse 
signals compatible with the key logic families. 


The PG 507 features complementary dual outputs 
making it ideally suited for digital applications. 
The dual output feature is particularly useful when 
working with ECL logic families. 


Similar to the PG507 Pulse Generator is the 
50 MHz PG 508 featuring independently variable 
risetimes and falltimes. The PG 508's high level 
performance and versatility cover a broad range 
of test and measurement applications. 


The accurate 50 ohm output impedances of the 
PG 507 and PG 508 deliver clean signals into 
logic families, reactive loads, or at the end of an 
unterminated cable. These 50 MHz multipurpose 
generators are also designed for high level perfor- 
mance on high impedance circuits (MOS, HTL, 
and CMOS logic). 


In 50 ohm systems, the PG 501 and PG 502 are 
designed to be compatible with common digital 
integrated-circuit families (TTL, DTL and ECL), in 
repetition rates, amplitudes and transition times. 


The TM500 Pulse Generators’ wide range of 
features afford you ease of operation even on the 
most challenging test and measurement 
problems. 


PULSE GENERATORS COMPARISON OF CHARACTERISTICS 


PG 507 
Pulse Period 
Pulse Duration Duty Factor 


Squarewave Mode 


Pulse Delay Duty Factor =10 ns to = 100 ms" 


=70% to 0.2 us period, = 50% at 20 ns period 


Double Pulse 
Transition Times 


Fixed, <3.5 ns, <4ns @ 
bones! 
=5% p-p +25 mV into 50 2 load 
Amplitude: Into 50 2 >7.5 Vp-p, +7.5 V window 
Open Circuit >15 Vp-p, +15 V window 
Source Impedance pom 
Simultaneous Outputs 
Pulse Coincidence 
Output Controls 
Normal/Complement Yes, both outputs 


Remote Amplitude Rear interface inputs 
Locked On Mode 
Back Termination 

External Input 


Trigger Level 


Slope 
Trigger Mode 


Duration Mode 
Gate Mode 
Counted Burst 


Trigger Output (50% Squarewave 
or Follows External Signal) 


Custom Timing Positions 
Control Error Light es 


*t Add 60 ns for delay from external trigger. 
*2 Exact count to 20 MHz, usable to 50 MHz. 


=20 ns to >200 ms (50 MHz to 5 Hz) 
<=10 ns to > 100 ms 


| 






independent pulse top and pulse bottom, normal or PRESET 





> 

3 

: 

& 
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> 
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3 
$ 
g 
3 
g 

Fa 


1 MQ to 50 2 input impedance 


—3 V to +3 V, 80 mV p-p sensitivity to 10 MHz 
250 mV p-p to 50 MHz TRIG'D/GATED light 


Manual Trigger 


> +2 V from 50 2 approximately 35 ns prior to pulse output 
(23 ns in squarewave or EXT DUR modes) 


User installed capacitors User installed capacitors 


| 


PG 508 


=70% to 0.2 us period, > 50% at 20 ns period 
Yes 


<=10 ns to = 100 ms"! 


=5.5 ns to =50 ms, Independently 
>5V variable up to 100:1 Fixed, <3.5 ns 
=5% p-p +50 mV for pulse within 
+5 V into 50 2 load Within 3.5% at 5 V into 50 2 load 


=10 p-p, +10 V window 
>20 p-p, +20 V window i 


z 
2 
: 





Noi 
1 MQ or 50 2 input impedance 


+1 V required 

+ Only 

Yes 
es 


Y 


For recommended accessories — refer to page 458. 


=<=10ns to >100 ms 


Fixed, 20 ns from external trigger 


at 
Hi< 
3 
g 


No Yes, positive and negative 


<1 ns at 50% amplitude 


+ and — outputs, no offset 


3 
g 
2 
E 


PG 502 


<20 ns to >200 ms (50 MHz to 5 Hz) | <4 ns to = 100 ms (250 MHz to 10 Hz) 


=2 ns to > 50 ms 


>50% 


Yes 


Fixed, 17 ns from external trigger 
No 


Fixed <1.0 ns 


Within 5% at 5 V p-p (durations >5 ns) 
5 V, +5 V window 

5V, +5 V window 

1k2 or 502 


r Bl ir 
> |o 


Independent pulse top and pulse bottom 


5 \8 


Yes, switchable 
50 © input Z 


+1 V required 
+ Only 


Yes 


Par 
61515 |9 


>= +2 V from 50 Q, approximately 8 ns | >+2 V from 50 22, approximately 


10 ns prior to pulse output 


5 |5 
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PULSE 
GENERATORS 


TEK 





50 MHz Dual Output Pulse Generator 


PG 507 





Dual Outputs with Tracking Level Controls 


Normal or Complement Pulse Output on 
Both Channels 


15 V Output in a +15 V Window into High 
Impedance, 7.5 V into 50 2 


3.5 ns Risetime/Falitime 





The PG 507 is a high performance, 50 MHz pulse 
generator designed specifically for logic design 
applications. 

The PG 507 features complementary dual outputs 
which greatly increase its applicability in logic 
design areas, especially interfacing within sys- 
tems or to peripherals. For instance, the comple- 
mentary outputs allow simulation of line drivers or 
opposite phase clocks. 

The PG 507 also offers versatility to the design 
engineer in an analog environment. For example, 
the dual outputs can be used to test differential 
input amplifiers or multiplexers. 

The PG 507 features four output modes: normal 
complement mode (Channel A output positive 
going, Channel B output negative going), oppo- 
site phase complement mode (Channel A output 
negative going, Channel B output positive going), 
simultaneous negative mode (Channel A output 
negative going, Channel B output negative go- 
ing), and simultaneous positive mode (Channel A 
positive going Channel B output positive going). 
In addition, the Output High Level and Low Level 
voltage controls track between channels, making 
amplitude settings easy. 

This unique output flexibility within the normal and 
complement modes is particularly useful in logic 
design or control applications requiring simulta- 
neous signals. 

Included Accessory — Instruction manual. 


Order PG 507 50 MHz Pulse 
| er $2,060 


P6062B, P6108 and P6122 Probes are recommended, see 
pages 455, 452 and 451 respectively. 
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50 MHz Pulse Generator 
PG 508 


Independently Variable Rise and 
Falitimes to 5 ns 





20 V Output in a +20 V Window to Hi 
Impedance, 10 V into 50 2 


Normal or Complement Output 

SSS SSS SSS SS SS SS SS SS 
The PG 508 50 MHz Pulse Generator is a highly 
versatile, general purpose pulse generator. The 
circuitry of the PG 508 is designed so that rise 
and fall waveforms closely simulate real world 
waveforms. This capability is particularly useful in 
research and development applications demand- 
ing versatility in rise and falltimes like testing of 
amplifiers, slew rate testing, comparator simula- 
tion and logic circuitry performance tests. 

For example, controllable rise and falltimes are 
extremely desirable when working with CMOS 
where logic power consumption increases with 
slower risetimes. Also, variable rise and falltimes 
are used to reduce ringing (transient distortion) 
problems associated with too fast a pulse. 

The PG 508 features a vernier control on the rise 
and falltimes controllable from 100 to 1. This com- 
pletely overlaps the next decade range and in- 
creases the PG 508's versatility in applications 
simulating different rise and falltimes, especially 
the output of nonlinear devices. This overlap fea- 
ture can also be used to generate a ramp signal 
or simulate unequal slew rates in an amplifier. 
Also adding to the simplicity of using the PG 508 
is the capability of changing output amplitude 
while variable rise and falltimes remain constant. 
Included Accessory — Instruction manual. 


ORDERING INFORMATION 
PG 508 50 MHz Pulse Generator ....... $2,025 


PG 508T 50 MHz Pulse Generator ..... $2,390 
(Includes PG 508, TM 503 Mainframe, and 016-0195-03 Blank 
Panel.) 

For counted Burst, order the 


DD 501 Digital Delay (page 365) ......... $1,310 
Suggested 10 in BNC 50 {2 cable (2 required) for interconnect- 
ing PG 508 and DD 501: 


Order O12-D20G0O  sericcecsvcsesoccsssscsscasassarscssovesscssnsscsessssssese $20 
opener ee ee ae ee et 


P6062B, P6108 and P6122 Probes are recommended, see 
pages 455, 452 and 451 respectively. 
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TM 500 MODULAR 
INSTRUMENTS 
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50 MHz Pulse Generator 
PG 501 


5 Hz to 50 MHz 





Simultaneous Plus and Minus Outputs 
5 V and 3.5 ns into 50 2 
independent Period and Duration Controls 


ee iii 
The PG 501 is a 50 MHz Pulse Generator featur- 
ing simultaneous plus and minus outputs, a wide 
range of pulse-period durations and duty factors, 
trigger output and external trigger/duration input. 
Its performance and ease of operation make it 
well-suited to basic digital and analog 
applications. 

Included Accessory — Instruction manual. 


Order PG 501 50 MHz Pulse 
C5 i ee ee ee $735 


Manual (One-Shot) Trigger Generator 





The Manual (one-shot) Trigger Generator is used 
for manually initiating a pulse or complete train of 
events with instruments which do not have a 
manual trigger button or where a remote opera- 
tion capability is desired, such as with some oscil- 
loscopes and the PG 501. 


The internal trigger generator circuitry eliminates 
contact bounce, but will generate pulses as rap- 
idly as the operator can manually cycle the 
pushbutton. 


The output pulse is nominally 2 ms in width and 
3 V in amplitude (from 50 2) with a rapid rise and 
falltime. 


Order 016-0597 -OD  cvcscvncssicccntasssnasconsnsese $170 


TM 500 MODULAR 
INSTRUMENTS 


TE 


284 


DD501 


TYPE 284 PULSE GENERATOR 


. 


Ped 
~ 





Bano wut! Mm 


250 MHz Pulse Generator 
PG 502 


10 Hz to 250 MHz 





1 ns Risetime 
5 V Output +5 V Window 


Independent Pulse Top and 
Bottom Level Controls 


Selectable Internal Reverse 
Termination 


Manual Trigger Button 


The PG 502 features fast rise and falltimes, 
independent top and bottom pulse levels, and 
adjustable pulse duration. The fast rep rate 
makes the instrument ideal for design and testing 
of fast logic and switching circuits. 
Included Accessory — Instruction manual. 


Order PG 502 250 MHz 
Pulse Generator 





50 2 Precision Coaxial Cable 


For use with the PG 502, PG 506, and SG 503. 
These instruments are internally calibrated for use 
with this 3 ft 50 Q coaxial cable into a 50 Q load. 


50 2 Cable Order 012-0482-00 ..........000+ $25 





Pulse Generator 


ww ans 


Digital Delay 
284 


70 ps or Less Risetime Pulse 





Sinewave and Squarewave Outputs 
‘SC aS SR ee 2 ee ee 


CHARACTERISTICS 
Pulse Output — 70 ps or less risetime with a pulse width of 
more than 1 us and a repetition rate of = 50 kHz. Aberrations 
immediately following positive-going transitions are <+3%, 
3% total p-p; after 2ns < +2%, 2% total p-p. Pulse amplitude 
is more than +200 mV into 50 2. Source resistance is 50 {2. 
Squarewave Output — Periods of 10 us, 1 us, or 100 ns. 
Amplitude is 10 mV, 100 mV, or 1 V into 50 2. 
Sinewave Output — Periods of 10 ns or 1 ns. Output ampli- 
tude is 100 mV into 50 0. 
Trigger Output — Squarewave, sinewave, or pretrigger pulse 
Output, depending on the selected main signal output. Ampli- 
tude is 200 mV, accurate within 40%. When Pulse Output is 
selected, the trigger can be switched to arrive 5 ns +5 ns, or 
75 ns +5 ns ahead of the main pulse. Risetime is 3 ns or less; 
pulse width is 10 ns or greater. 


Timing Amplitude Accuracy 
pat Accuracy] 1V__| 100 mv _ 


ays] 10% | | 
i= Kael hd en 


[100 ns | +0.05%""] + 2%"? | + 2.59%"? |+ 


"irs| sme || 20m 


*t Crystal controlled. 

*2 20 ns after transition. 

The 284 is not part of the TM 500 Series, and does not require 
the use of a separate mainframe. 






Pulse 






Sinewave 


Included Accessory — Instruction manual. 


Order 284 Pulse Generator ............0++ $2,000 


PULSE GENERATORS 
DIGITAL DELAY 


DD 501 

Digital Events Delay 
Delay to 99,999 Events 
Divide by N up to 20 MHz 





Pulse Counting to 65 MHz 
Time Delay with Ext Clock 
Compatible with Most Attenuator Probes 


The DD 501 Digital Delay is an events-counting 
device which can be used with pulse, function 
and clock generators in such applications as pre- 
cise digital delay between two related events, di- 
vide-by-N frequency divider, precision gate gen- 
erator, counted burst output from a gated pulse 
or frequency generator, etc. 


The DD 501 has basically two modes of opera- 
tion. In the gating mode, the DD 501 generates a 
gate which starts with the application of a start 
pulse and continues until a selected number of 
event pulses have occurred. It can be used for 
generating a counted burst of N pulses when 
used with a pulse generator capable of being 
gated. Tektronix generators capable of being gat- 
ed by the DD 501 are the FG501A, FG 502, 
FG 504, FG 507, FG 5010, PG 507, and PG 508. 
In the delayed trigger mode, the DD 501 gener- 
ates a trigger pulse after the selected number of 
event pulses have occurred. Besides being used 
Strictly for generating precision delays, the de- 
layed trigger mode can also be used as a fre- 
quency count-down divider for any frequency up 
to 65 MHz. In both modes, the desired number of 
events (from 0 to 99,999) is selected by front-pan- 
el thumbwheel switches. 
Trigger slope and level controls for both the Start 
and Events inputs permit use with a wide variety 
of applied signals. Both inputs are compatible 
with Tektronix attenuator probes. In special appli- 
cations, the trigger levels may be remotely set by 
application of analog voltages through the front- 
panel Level In/Out jacks. 

CHARACTERISTICS 

EVENTS DELAY 

Count — 10 to 99,999 events. 
Maximum Count Rate — 65 MHz. 
insertion Delay — 30 ns or less from final event to trigger 
Output pulse. 
Recycle Time — 50 ns or less. 
Reset — Manually resets delay counter. 


INPUT CHARACTERISTICS 
(All characteristics apply to both events and start inputs). 


input Impedance — 1 Mi), 20 pF. 

Slope — Either + or —, selectable. 

Sensitivity — 85 mV p-p at 30 MHz. 

Frequency Response — Up to 65 MHz at 120 mV sensitivity. 
Minimum Detectable Pulse Width — 5 ns, 


Threshold Level Range — From —1.0 Vto +1.0V(—10Vto 
+10 V with 10X probe). Can be externally programmed or 
monitored at front panel jacks. 


Trigger View Out — Threshold detector output, at least 0.5 V 
(200 {2 or less source impedance). 


Events Triggered Light — Visual indication that events are 
being detected. 

Start Triggered Light — Visual indication that delay is in 
progress. 


TRIGGER OUTPUT 
Pulse Width — Width of events pulse plus 6 ns or less. 


Voltage Swing — + 0.8 V or less to at least + 2.0 V with 
3 TTL loads (~5 mA). 


Light — Indicates output trigger. 
Included Accessory — Instruction manual. 


Order DD 501 Digital Delay ................ $1,310 
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POWER 
SUPPLIES 


TEK 


PRODUCT SUMMARY 


Design engineers require power supplies that are 
flexible enough to meet their needs...and com- 
pact enough to allow a complete, custom-de- 
signed test system to fit neatly on a crowded 
workbench. To assure versatility and conve- 
nience in your test system, the TM 500 power 
supplies can be rear interfaced with other instru- 
ments to reduce front panel clutter while provid- 
ing capabilities not otherwise available. For ex- 
ample, the output level can be monitored via the 
rear interface by a companion TM 500 digital 
multimeter without the need for extra cabling at 
the front of the instrument. Remote sensing ter- 


on 
< 
< 


Power Supplies 
Floating 


350 V (dc + peak ac)} Ground Referenced 


Voltage Range 0 to 20 V 


Current Range 
High Power Compartment 
40 mA to 400 mA 


Standard Compartment 


Voltage Mode 
Overall Accuracy (total effect) 


Accuracy 0.5% 
5 mV 


Source Effect (line regulation) 


50 mV 


minals available at the rear panel allow sensing 
of the applied voltage at the load, thereby mini- 
mizing the effects of loading on the supply. In 
addition, the plus and minus floating outputs of 
the PS 503A can be programmed remotely, by 
either voltage programming or resistance pro- 
gramming, via the rear interface. 


The PS 501-1 supplies 0 to 20 volts (floating) and 
adjustable current limiting to 400 milliamps, with 
constant current operation above the limit set- 
ting. A multiturn dial with mechanical digital read- 
out provides accurate setting of the output volt- 
age. The fixed 5 volt supply supplies up to 
1 amp. 


PS 503A 
+ and —20 V 


2 
uo 
+ 
<= 
i 
7) 


w 


to +20 V 


100 MA to1A 
40 mA to 400 mA 


5 mV 5V +0.25V 


on 
< 


50 V (dc + peak ac)| Ground Referenced| 42 V (dc + peak ac) 
to 20 V 


0 to 300 mA 


+(0.0 


0.005% 


TM 500 MODULAR 
INSTRUMENTS 


The PS 503A provides a floating dual —20 to 0 
and 0 to +20 volt variable supply, plus the 5 volt 
1 amp supply. The two variable supplies can be 
set individually and then varied in a tracked 
mode with a single control. By grounding one of 
the two outside terminals of the variable supply 
you can have a 0 to 40 volt supply with up to 
1 amp of current when the PS 503A is operated 
in the high-power compartment of a TM 504, 
TM 506, RTM 506, or TM 5006. Full descriptions 
of the IEEE-488 compatible PS 5004 and PS 5010 
appear on pages 366 and 367. 


PS 5010 
+ and —32 V 


150 V peak front 
panel, 42 V peak rear 


Logic 


interface Ground Referenced 
fOto20V.——sss«d Oto + 32. 4.5to5.5V 
50 mA to 0.760 A 
(1.6 A up to 15 V) 100 mA to3.0A 
50 mA to 400 mA 
(0.750 A up to 15 V) 
1% +500 uV) | +(0.5% +20 mA) +50 mV 


Load Effect (load regulation) | 1mVfora400mA {|100mAfor1A 3 mV for 1A 100 mV for 1A 500 uV for 300 mA 
change in load change in load change in load change in load change in load 10 mV for. 1 A change in load current 
current current current current current 1 mV using remote sensing 
Temperature Coefficient Typically <(30 ppm Typically <(0.01% 
Typically <0.01%/°C <0.025%/°C +100 uV/°C +0.1 mvy/°C Typically <500 uV/°C 
Resolution (step size) 10 mV up to 10.0 V 
1.6 mV 50 mV 500 uV 100 mV above 10.1 V | 10 mV 
PARD (ripple and noise) 0.5 mV p-p 10 mV p-p 10 mV p-p 
(Periodic and Random 0.1 mV RMS 5 mV p-p 3 mV p-p 5 mV p-p <3 mV p-p 1 mV RMS 2 mV RMS 


Deviations) 


Current Mode 
Overall Accuracy (total effect) 


Temperature Coefficient 


Resolution (step size) 






PARD (ripple and noise 
Display 10 turn potentiometer 
Voltage with a three digit 
in-line dial and 
range pushbutton 
Current 


LED indicator 


Programmability 
Voltage Programming 


Tracking 

Remote Sensing 
Output On/Off 
Mainframe Capability 


388 


Current limit Current limit Current limit 


Source Effect ine regulation) || 
Load Etfect load regulation) | | 


Rear interconnect 


TM 500/TM 5000 Series 


Current limit 


Voltage indicator 
lights. Brightness 


varies with output 
voltage 





Current limit 
indicator lights 
Voltage and resis- 
tance programming 


i 
g 


Ratio 
Rear interconnct 


TM 500/TM 5000 Series 


For recommended accessories — refer to page 457. 


Constant current 
10 mA to 300 mA 


Five digit LED 


Rear interconnect 


TM 5000 Series 


Current limit with fold 
back +(5% +20 mA) 


Constant current 
+(5% +20 mA) 


Typically <(0.1% 
+1 mA)/°C 


50 mA 
10 mA p-p 5 mA RMS 


Each supply has three digit LED display 
shared between voltage and current 


100 mA 


IEEE Standard 488-1978 (GPIB) full listen and talk capability 
with interrupt status reporting 


Arithmetric None 


Rear interconnect 


TM 5000 Series 


TM 500 MODULAR 
INSTRUMENTS 
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PS 501-1 


CURRENT Lint 
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Power Supply 
PS 501-1 


Floating Output, 0-20 V 
0 to 400 mA 





Precise Regulation 

Low Ripple and Noise 
Fixed Output + 5VatiA 
31/2 Digit Ten Turn Dial 


The PS 501-1 features precise regulation and 
better than 2 mV resolution (setability) over a 0 V 
to 20 V range. 


CHARACTERISTICS 
Output — 0 V to 20 V de. 
Maximum Rated Current — 400 mA to +30°C derating to 
300 mA at +50°C. 
Accuracy — +(0.5% + 10 mV). 
Current Limit — <40 to 400 mA. 
Line Regulation — Within 5 mV for a +10% line voltage 
change. 
Load Regulation — Within 1 mV for a 400 mA load change. 
Ripple and Noise — 0.5 mV p-p or less; 20 Hz to 5 MHz. 
Temperature Coefficient — Typically <(0.01% +0.1 mV)/°C. 
Minimum Resolution — Typically 1.6 mV. 
Transient Recovery Time — <20 us to recover within 20 mV 
of final output voltage after a 400 mA change in output current. 
included Accessory — Instruction manual. 


Order PS 501-1 Power Supply ............. $500 


COMMON CHARACTERISTICS (PS 501-1, PS 503A) 
20 V FLOATING SUPPLIES 

Primary Power Input — Determined by mainframe (TM 501, 
TM 503, etc). 
Output — Floating, isolated for 350 V dc + peak ac above 
ground. 
Stability — Typically (0.1% +5 mV) or less drift in 8 hours of 
constant line, load, and temperature. 
Indicator Lights — Voltage variation and current limit. 


+5 V GROUND-REFERENCED SUPPLY 
Output — 5 V nominal, +0.25 V at 1A. 
Load Regulation — Within 100 mV with a 1 A load change. 
Line Regulation — Within 50 mV for a 10% line voltage 
change. 
Ripple and Noise (1A) — 5 mV p-p or less, 20 Hz to 5 MHz. 
Stability — Typically 30 mV or less drift in 8 hours. 
Overload Protection — Automatic current limiting and over- 
temperature shutdown. 


PS 503A 





Triple Power Supply 
PS 503A 


independent + and — Controls 





Dual Tracking Voltage Control 


0 V to +20 V at 1 A (in High-Power 
Compartment) 


Fixed Output + 5 V at1A 
Remote Resistance Programming 


Over-Voltage Protection Standard 
SES SSS SSS SE SS eS Se 


The PS 503A features superior dual tracking per- 
formance, over-voltage protection, and remote re- 
sistance programming of voltage. When operated 
in the high-power compartment of a TM 504 or 
TM 506 Mainframe, the PS 503A provides up to 
1 amp from both 0 to 20 volt supplies. 


CHARACTERISTICS 

+20 V FLOATING SUPPLIES 
Outputs — 0 V to +20 V dc with respect to the common 
terminal or 0 to 40 V dc across the + and — terminals. Out- 
puts can be varied independently or at a constant ratio. 


Maximum Rated Current — 400 mA (1 A in high power com- 
partment to +30°C derating to 300 mA (750 mA) at +50°C. 


Tracking Mode Offset Error — If the two supplies are set 
independently to any given voltage ratio and then varied by use 
of the Volts Dual Tracking control, the two supplies will main- 
tain the same voltage ratio as initially set within +50 mV. 
Current Limit — Adjustable from <100 mA to 1 A (high-power 
compartment) or <40 mA to 400 mA (standard compartment) 
on each supply. 

Load Regulation — Within 3 mV for 1 A change (high-power 
compartment) or 1 mV for 400 mA change (standard 
compartment). 

Ripple and Noise — 3 mV p-p or less at 1 A load (high-power 
compartment). 0.5 mV p-p or less at 400 mA load (standard 
compartment). 

Indicators — Individual voltage indicators and current limiting 
indicators for both + and — supplies. Standard compartment 
(400 mA) indicator. 

Included Accessory — Instruction manual. 


Order PS 503A Power Supply ......ccccesees $620 


POWER SUPPLIES 
DIGITAL LATCH 


DL 502 





Digital Latch 


DL 502 





16 Channel Latching Capability 


Captures Glitches as Narrow as 5 ns at 
Probe Tips 


Allows Expansion of Information Time Frame 
TM 500 Compatibility 


Companion For Logic Analyzers 
——S SEE ———S——S——— Ss 


The DL 502 Digital Latch extends the logic ana- 
lyzer's measurement capabilities. The Digital 
Latch aids in detecting narrow pulses in a data 
stream that cannot be captured by a logic analyz- 
er alone. The 16 channel latch captures asynchro- 
nous glitches of less than one sample interval or 
as narrow as 5 ns. 


In asynchronous measurements without latching 
capability, high speed data anomalies go unde- 
tected if they do not appear on a clock edge. The 
DL 502 Digital Latch captures the glitch and holds 
it until the next clock edge, then expands and 
displays it for one sample interval. 


The DL 502 Digital Latch plugs into any compart- 
ment of a TM 500/TM 5000 Mainframe and can be 
used in a variety of configurations. 


CHARACTERISTICS 
Minimum Pulse Width to Initiate Latch — 5 ns. 


Minimum Amplitude to Initiate Latch — 500 mV centered at 
threshold. 

Minimum Sample Interval Asynchronous Clock — 50 ns. 
Included Accessories — Six inch BNC cable; instruction 
manual. 


Order DL 502 Digital Latch ................. $1,900 
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TEK oscirators 


SG 505 Option 01 





Oscillator 


SG 505/Option 01/Option 02 


10 Hz to 100 kHz Sinewave Output 





Ultra-Low Distortion: <0.0008% THD 
(Typically 0.0003 %) 


Floating or Grounded Output 

600 Ohm Source Impedance 

Vernier Frequency Control 

Fully Balanced Output (Option 02) 
Calibrated Output to +28 dBm (Option 02) 
Selectable Source Impedance (Option 02) 


intermodulation Test Signal (Option 01 & 02) 





The SG 505 Oscillator generates an ultra-low dis- 
tortion sinewave over the frequency range from 
10Hz to 100kHz (<0.0008% THD, typically 
0.0003% between 20 Hz and 20 kHz). In the stan- 
dard and Option01 units the output can be 
floated or referenced to chassis ground. In the 
Option 02 unit, the output is fully balanced and 
floating with a center tap which may be attached 
to system ground or to either side of the output 
signal. The oscillator also provides a fixed ampli- 
tude ground referenced sinewave at the Sync 
Out connector, which is identical in frequency to 
the signal from the Output connector. 


Option 01 adds an intermodulation test signal 
function. This signal consists of a selectable 
60 Hz or 250 Hz mixed with the selected frequen- 
cy in a 4:1 amplitude ratio. 


For communications and broadcast applications, 
the Option 02 provides a fully balanced output of 
+28 dBm into 600 ohms from 50 ohms. A ten- 
position step attenuator (10 dB per step) and a 
variable attenuator provide continuous attenua- 
tion of signal amplitude to below —78 dBm into 
600 ohms. 


390 


SG 505 Option 02 


SG 605 OSCILLATOR 





~|* Wamen 9 PREQUENCY Hz 





Oscillator 


A front panel switch allows the selection of three 
different source resistances: 50 ohms for low 
impedance applications (improves measurement 
accuracies on long cable runs and reduces load- 
ing effects), 150 ohms for matching microphone 
circuits, and 600o0hms for complying with 
audio/communication industry standard and gen- 
eral purpose applications. 


Option 02 also includes the intermodulation test 
signal capability of the Option 01. 


CHARACTERISTICS (Std and Opt 01) 
MAIN OUTPUT 

Frequency Range — 10 Hz to 100 kHz in four overlapping 
bands. Accurate within 3% of dual setting (with Vernier at cen- 
ter). Vernier Range is at least + 1% of frequency setting. 
Calibrated Output — Selectable from +10 dBm to —60 dBm 
into 600 © in eight 10 dB steps. Accurate to within 0.2 dB at 
+10 dBm and 1 kHz. Step accuracy is +0.1 dB/10 dB step. 
An uncalibrated control provides continuous variation from at 
least +2.2 dB to < —10 dB from calibrated positon. 


Amplitude Response — Level flatness +0.1 dB from 10 Hz 
to 20 kHz (1 kHz ref); within 0.2 dB from 20 kHz to 100 kHz 
(excluding >50 kHz on —60 dB output level range). 
Harmonic Distortion — <0.0008% (—102 dB) THD from 
20 Hz to 20 kHz (typically 0.0003%); 0.0018% (— 95 dB) THD 
from 10 Hz to 20 Hz, and from 20 kHz to 50 kHz; 0.0032% 
(—90 dB) THD from 50 kHz to 100 kHz (Ri =600 1). 

Output Impedance — 600 {) +2%; floating or grounded 
through =30 2. Output impedance does not change with Out- 
put On/Off selection. Max floating voltage +30 V peak. 
Maximum Output Voltage — At least 6 V RMS open circuit; 
3.16 V RMS (+10 dBV or + 12.2 dBm) into 600 2. 


SYNC OUTPUT 
Signal — 200 mV RMS + 20% sinewave to 20 kHz, at least 
120 mV RMS at 100 kHz. 
Frequency — Same as main output. 


Impedance — Nominally 1 k{2, ground referenced and isolated 
from main output. 


REAR INTERFACE SIGNALS 
Buffered Main Output — Buffered version of actual output 
signals from front panel connector. ~ 300 {2 Output impedance. 
Sync Output — Same as front panei Sync Output except out- 
put impedance is =50 0. 


OPTION 01 IM TEST SIGNAL 
Selecting the IM Test Signal causes a LF sinewave to be mixed 
with the normal oscillator signal in a 4:1 amplitude ratio. 


LF Frequency — Internally selectable 60 Hz (+1 Hz) or 
250 Hz (+3 Hz). 


Main Output — Composite p-p output within 0.2 dB of normal 
oscillator mode output. 


Residual IMD — Typically <0.0005% from 2.5 kHz to 10 kHz. 


Sync Output — LF signal component only, 200 mV RMS 
+ 20%. 


CHARACTERISTICS (Opt 02) 
MAIN OUTPUT 

Calibrated Output — Selectable from +22 dBm to —68 dBm 
into 600 2 in ten 10 dB steps. Accurate to within 0.2 dB at 
+22 dBm and 1 kHz. Step accuracy is + 0.1 dB/10 dB step or 
20 dB step change. An uncalibrated control provides continu- 
ous variation from <-—10 dB to +0.3 dB from calibrated 
position. 

Harmonic Distortion — <0.0008% (—102 dB) THD from 
20 Hz to 20 kHz (typically 0.0003%); 0.0018% (—95 dB) THD 
from 10 Hz to 20 Hz, and from 20 kHz to 50 kHz; 0.0056% 
(— 85 dB) THD from 50 kHz to 100 kHz (RL =>600 1). 


Output Impedance — Selectable 600 2) + 2%, 150 02 + 2% or 
50 {2 + 3% floating or grounded through ~30 {?. Output imped- 
ance does not change with Output On/Off selection. Imped- 
ance to CT is ‘/2 the selected impedance. Maximum floating 
voltage + 25 V peak. 

Maximum Output Voltage — At least 21 V RMS open circuit; 
19.45 V RMS (+ 28 dBm) into 600 © from 50 2. 


Balance — <0.5% mismatch of output open-circuit voltages 
referenced to CT for f <20 kHz with output Grounded. 


INCLUDED ACCESSORIES 
Cable assembly for sync output (175-1178-00); instruction 
manual. 
es ee ee ee ee ea 


ORDERING INFORMATION 


SG SOS OCScClatl scvcssscasscisssassisasccnsersrsares $740 
Option 01 — IM Test Signal .........:ccscccssercesscenerensesees +$205 
Option 02 — Oscillator (Includes Option 01) .............. +$670 
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AA 501 Option 02 











Distortion Analyzer 
AA 501 


Fully Automatic: No Level Setting, Tuning or 
Nulling 





Level, Total Harmonic Distortion, and dB 
Ratio Measurements 


Total System Harmonic Distortion Plus Noise 
(THD+N) <0.0025% 


<3 uV Residual Noise 


Digital Readout Plus Analog-Like “Bar 
Graph” for Peaking and Nulling 


IMD to SMPTE, DIN, and CCIF (Option 01) 


The AA 501 Distortion Analyzer provides com- 
pletely automatic measurement of level, total 
harmonic distortion plus noise (THD+N), and 
(with Option 01) Intermodulation Distortion. Auto- 
matic set level, automatic tuning, automatic 
nulling of the fundamental, and autoranging of 
the display all combine to permit completely 
hands-off operation once the mode is selected. 
Just apply the signal of interest and read the 3 '/2- 
digit display. A novel analog-like bar graph simu- 
lates an analog meter to assist in peaking and 
nulling of applied signals. 


With Option 01, intermodulation distortion mea- 
surements can be made to any of the three 
common standards: SMPTE, DIN, or CCIF. Internal 
circuitry automatically identifies the signal being 
used and selects the proper filtering circuits to 
perform the measurement. 


DB ratio measurements may be referenced either 
to 774.6 millivolts (1 milliwatt in 600 ohms) or to a 
selected applied signal. The 0 dB reference mem- 
ory remembers the selected level, and all subse- 
quent measurements are referenced to that level. 


The AA 501 allows readings to be expressed in 
true RMS or average response, RMS calibrated. 
Although true RMS is more accurate in most 
applications, the average response permits com- 
parisons with measurements previously taken 
with older instrumentation. 


The fundamental frequency range of the AA 501 
is 10 Hz to 100 kHz, with harmonics measured out 
to 300 kHz. 


Any one of four built-in frequency-weighting filters 
may be switched into the signal paths for precon- 
ditioning of the signal to be measured. Provision 
is also made to permit the use of a user-selected 
filter ac well 
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A dc level, which is a function of the 
display readout, is available at the rear 
panel of the AA 501. 


An Input Monitor connector and a Function 
Output connector are provided to permit 
oscilloscope display of the input signal or 
the result of the filter in the THD+N 
measurement. 


The Option 02 version of the AA 501 is 
especially designed for use in accordance 
with CCIR recommendation 468-2 and DIN 
45405 (typically used in Europe). In the 
Option 02 version, the 30 kHz filter and the 
“A” weighting filter of the standard unit are 
replaced by a 22.4-Hz-to-22.4-kHz filter 
and a CClR-weighting filter, respectively, 
and the average responding detection cir- 
cuit is replaced by a quasi-peak detection 
circuit. The Option 02 also contains the 
intermod measurement capability of the 
Option 01. 


The AA 501 Distortion Analyzer and the 
SG 505 Oscillator were designed to be 
used together as the heart of a state-of- 
the art audio analysis system. Used to- 
gether, the two provide total system har- 
monic distortion of 0.0025% or less. 


lt should be noted that the automatic frequency 
tuning of the AA 501 does not depend upon the 
manual tuning of a companion oscillator. The 
AA 501 will automatically tune itself to its input 
signal whether the signal originates from an 
SG 505 alongside it in a TM500 Mainframe, or 
from some other signal source miles away. 
CHARACTERISTICS 


The following electrical characteristics are common to the stan- 
dard AA 501, Option 01 and Option 02 unless otherwise noted: 


THD 
Complete automatic Total Harmonic Distortion (THD) measure- 
ments to specified accuracy in 7 s or less. 


LEVEL 
Autoranging digital voltmeter displays input signal level in volts, 
dBm, or dB ratios. 


IMD (OPTION 01, OPTION 02) 
Fully automatic SMPTE, DIN, and CCIF difference frequency 
test measurements. 
NOISE (OPTION 02) 
Noise measurements to CCIR recommendation 468-2 and DIN 
45402. True RMS or quasi-peak response. Total system 
THD+N = 0.0032% (90 dB) RMS response. Balanced input. 


DISTORTION FUNCTION 
Fundamental Frequency Range — 10 Hz to 100 kHz auto- 
matically tuned to input frequency. 
Distortion Ranges — Auto (100%), 20%, 2%, 0.2%, and dB 
(autoranging). 
Accuracy (Readings >4% of Range) — 20 Hz to 20 kHz 
+1dB, 10 Hz to 100 kHz +1, —3 dB. (Accuracy is limited by 
residual THD + N and filter selection.) 
AA 501/SG 505 System Residual THD+N — Vjn =250 mV, 
(all distortion, noise, and nulling error sources combined). 
20 Hz to 20 kHz 
=0.0025% (—92 dB) Average Response with 80 kHz filter 
(standard and Option 01 only). 
=0.0032% (—90 dB) RMS Response with 80 kHz filter. 
10 Hz to 50 kHz 
=<0.0071% (— 83 dB) RMS Response. 
50 kHz to 100 kHz 
=<0.010% (—80 dB) RMS Response. 





TYPICAL THD+N 

0.010% 80 dB 

)) RMS RESPONSE (0.0032% GUARANTEED) 

Mac RESPONSE (0.0025% GUARANTEED) 
0.0040" 88 dB 
0.0032% 90 dB 
0.0025% 92 dB 
0.0020% 94 dB 
0,0014% 97 dB 
0.0010" 100 dB 

20 50 100 200 500 11K 2K 5K 10K 20K 


Typical Fundamental Rejection — At least 10dB below 
specified residual THD+N or actual signal THD, whichever is 
greater. 

Minimum Input Level — 60 mV (— 22 dBm). 


DISTORTION 
ANALYZER 


LEVEL FUNCTION 
Modes — Volts, dBm (600 2), or dB ratio with push to set 0 dB 
reference. 
Level Ranges — 200 ,V full scale to 200 V full scale in ten 
steps, manual or autoranging. 
Accuracy*' 


dBm or dB ratio 


Frequency 


20 Hz to 20 kHz 
10 Hz to 100 kHz*2 


*' Vin = 100 wV, level ranging indicators extinguished. 

*2 On the 200 nV range, accuracy above 50 kHz is +4%, —6% 
(+0.5 dB, —0.7 dB). 

Bandwidth — =300 kHz. 

Residual Noise — <3.0 ».V (—108 dBm) with 80 kHz and 

400 Hz filters. 

<1.5 »V (— 114 dBm) with “A” weighting filter. 


INTERMODULATION DISTORTION FUNCTION (OPT 01/02) 
SMPTE and DIN Tests 

Lower Frequency Range: 50 Hz to 250 Hz. 

Upper Frequency Range: 3 kHz to 100 kHz. 

Level Ratio Range: 1:1 to 5:1 (lower:upper). 

Residual IMD: <0.0025% (—92 dB) for 60 Hz and 7 kHz or 
250 Hz and 8 kHz, 4:1 level ratio. 

CCIF Difference Frequency 

Frequency Range: 4 kHz to 100 kHz. 

Difference Frequency Range: 50 Hz to 1 kHz. 

Residual IMD: <0.0018% (—95 dB) with 14 kHz 

and 15 kHz. 

Minimum Input Level: 60 mV (— 22 dBm). 

Accuracy — +1 dB 





ALL FUNCTIONS 
Filters 
400 Hz High Pass: —3 dB at 400 Hz +5%; at least —40 dB 
rejection at 60 Hz. 
80 kHz Low Pass: —3 dB at 80 kHz +5%. 
30 kHz Low Pass: —3 dB at 30 kHz +5% (standard and Op- 
tion 01 only). 
“A” Weighting: Meets specifications for Type 1 sound level me- 
ters (ANSI S 1.4, IEC Recommendation 179) (standard and 
Option 01 only). 
Ext: Allows connection of external filters. 
22.4 Hz to 22.4 kHz: —3 dB +5% (Option 02 only). 
CCIR WTG: CCIR Recommendation 468-2 and DIN 45405, 
functional only with Q-PK detector (Option 02 only). 
Input Impedance — 100 k22. +2%, each side to ground, fully 
differential. 
Maximum Input — 300 V pk, 200 V RMS either side to ground 
or differentially. 
Fully protected on all ranges. 
Common Mode Rejection — =50 dB at 50 or 60 Hz. 
Typically >40 dB to 300 kHz. 
Detection — Average or true RMS for waveforms with crest 


factors <3. 
FRONT PANEL SIGNALS 

Input Monitor — Provides constant amplitude version of signal 
applied to input. Output Voltage: 1 V RMS +10% for input 
signals >50 mV. Source Impedance: 1 k2. + 5%. 
Function Output — Provides a scaled sample of selected func- 
tion signal (1000 count display = 1 V RMS +3%). Source 
Impedance: 1 kf. + 5%. 
Auxiliary Input — Provides input to detector circuit when Ext 
Filter button is depressed. Sensitivity: 1 V RMS +3% = 1000 
count display. Impedance: 100 kf. +5%, ac coupled. 

REAR INTERFACE SIGNALS 
Rear INTFC Input — Front panel selected. Same as main Input 
except, maximum signal input is limited to 42 V pk, 30 V RMS. 
(Potential crosstalk at rear interface may degrade noise and 
distortion on performance). 
Monitor — Same as front panel Input Monitor. 
Function Output — Same as front panel Function Output. 
Auxiliary Input — Same as front panel Auxiliary Input. 
Converter Output — Dc output of selected response convert- 
er. 1 V +5% for 1000 count display. Source Z: 500 2 +5%. 
dB Output — Dc output of logarithmic dB converter. 10 mV 
+5% per 1 dB of display. Source Z: 1 kf! +5%. 
Included Accessory — Instruction manual. 
8 SSS LL =. > Re See Fe ee set 


ORDERING INFORMATION 
AA 501 Distortion Analyzer ...........+... $2,190 


Option 01 — intermodulation Distortion ............se +$710 


Option 02 — CCIR/DIN (Includes Option 01) .......... +$1,080 
ae ee eS ee a et 
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CURRENT PROBES/ 
AMPLIFIER 


TE 


PRODUCT SUMMARY 


The TM 500 Signal Conditioners offer unique ca- 
pabilities for solving electrical measurement and 
analysis problems. Compact portability and plug- 
in flexibility allow complete lab instrumentation 
set-ups, within stringent space and budget 
limitations. 


These versatile signal alteration devices are ap- 
plicable to a broad range of measurement needs 
including: preamplification of low level signals, 
addition or removal of dc offset, integration, dif- 
ferentiation, or summing of multiple signals; im- 
pedance transformation; or amplification (to 80 V 
peak-to-peak). 


The AM 503 is specifically designed to work with 
the A6303/A6302 Current Probes (up to 50 MHz), 
and incorporates a feature that limits the band- 
width to 5 MHz, to eliminate transients or noise. 
An illuminated knob skirt indicates calibrated cur- 
rent per division. 


The A6302/AM 503 and A6303/AM 503 Current 
Probe Systems have a wide variety of applica- 
tions from SCR and power supply measurements 
to medical applications. These probes use induc- 
tive coupling to minimize interference with the 
circuit under test. 


The versatile AM 502 Differential Amplifier lets 
you control gain, dc offset and low-frequency 
and high-frequency response for maximum rejec- 
tion of unwanted signals. Adjustable dc offset al- 
lows high amplification even when low-level sig- 
nals have a dc component of up to 1 V. High 
performance features of the AM 502 are a dc to 
1 MHz bandwidth and 100 dB common-mode re- 
jection ratio. 


The AM 501 Operational Amplifier's output pow- 
er (+40 V and +50 mA across 800 2 loads) is 
more than adequate for most electronic and 
electro-mechanical applications. This high-output 
unit has front panel connectors that let you 
change configurations by selecting feedback 
components. The AM 501 is easily set up for 
differentation, integration, summing and imped- 
ance transformation problems. 


392 





Current Probe Amplifier 


AM 503 





Displays Current Signals on an Oscilloscope 


Current Range, Maximum Current, and 
Bandwidth Determined by the Probe Used 





The AM 503 Current Probe Amplifier allows dis- 
play of current on any oscilloscope with 
10 mV/div sensitivity, 50 Q or 1 MQ input, and (for 
performance to full bandwidth specifications) at 
least 75 MHz when using the A6302 or 50 MHz 
when using the A6303. The amplifier attenuator 
is calibrated in 12 steps with a 1-2-5 sequence, 
and the knob-skirt is illuminated to indicate cur- 
rent per division. The current range, maximum 
current rating, and bandwidth are determined by 
the particular probe in use. Bandwidth can be 
set to Full (where it is limited by the probe in 
use) or to 5 MHz. Coupling may be switch se- 
lected to ac or dc. Ac coupling offers a conve- 
nient means of measuring low-amplitude ac sig- 
nals on a high-level dc current. A front-panel 
indicator warns of input current overload. 


CHARACTERISTICS 
The AM 503 characteristics when used with the A6302 or 
A6303 Current Probes. 
Maximum Input Current — 20 A (dc + peak ac) for A6302. 
100 A (dc + peak ac) for A6303. 
Maximum Voltage for Current Under Test (Bare Conductor) 
— 500 V (dc + peak ac) for A6302. 700 V (dc + peak ac) for 
A6303. 
Bandwidth (—3 dB) — Dc to at least 50 MHz with A6302. Dc 
to at least 15 MHz with A6303. 
Risetime (Full Bandwidth) — 7 ns or less with A6302. 23 ns 
or less with A6303. 
Deflection Factor — 1 mA/div to 5 A/div for A6302. 20 mA/div 
to 50 A/div for A6303. In a 1-2-5 sequence for both probes. 
Attenuator Accuracy — Within 3% of indicated Current/Div 
for both probes. 


INCLUDED ACCESSORIES 
50 2 cable with BNC (012-0057-01); 50 2 terminator 
(011-0049-01); instruction manual. 
Order AM 503 Current Probe 
BINNTIOL senasnssiscssoscniaccsusscensvensconncancszaes $1,060 
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A6303 Current Probe 


Ac and Dc Current Measurements to 100 A 


Dc to 15 MHz Bandwidth 





Peak Pulse Measurements to 500 A 
Ac or Dc Coupling 

1 Inch by 0.830 Inch Jaw Opening 
One-Hand Operation 


This clamp-around probe satisfies requirements 
for current measurements to 100 A from dc to 
15 MHz. Equipped with a convenient pistol grip, 
the A6303 can easily be clamped to cables up to 
0.830 in. Other measurement parameters of the 
probe include: 100 A continuous and 500 A peak. 


By combining an oscilloscope, like the SC 504, 
with the A6303/AM 503 Current Probe Amplifier in 
a TM 500/TM 5000 Mainframe you will have a con- 
venient and compact high current amplification/- 
measurement system. 

Included Accessories — Carrying case (016-0622-00); 
instruction manual. 


Order A6303 Current Probe ............... $1,010 





& 
A6302 Current Probe 





1 mA to 20 A Current Measurement Range 
50 A Peak Pulse Measurements 


Dc to 50 MHz Bandwidth 





When a A6302 Current Probe is used with the 
AM 503 Current Probe Amplifier, the current 
range is from 1 mA to 20 A. Maximum current is 
20 A (dc + peak ac). Peak pulse maximum is 
50 A, not to exceed a product of 100 A us. The 
probe operates through inductive coupling with 
no electrical contact. A flick of your forefinger op- 
erates the sliding jaw in the insulated probe tip. 
Just put the probe tip around the conductor un- 
der test for immediate current readings. 
INCLUDED ACCESSORIES 

Five inch ground lead (175-0124-01); three inch ground lead 
(175-0263-01); two alligator clips (344-0046-00); instruction 
manual. 


Order A6302 Current Probe ................. $530 
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Operational Amplifier 


AM 501 





+40 V, 50 mA Output 
Open Loop Gain 10,000 
50 V/us Slew Rate 


Symmetrical Differential Design 





The AM 501 Operational Amplifier features high 
input impedance (FET), high slew rate, a wide 
range of input and output voltage, and high 
output current. Applications include: amplifica- 
tion; impedance transformation; integration; dif- 
ferentiation and summing. It is well-suited as a 
post-amplifier or offset-generator for signal 
sources, including the TM 500 modules. Compo- 
nents may be added externally or internally mak- 
ing it ideal for teaching operational amplifier 
theory. 


CHARACTERISTICS 
OPERATIONAL AMPLIFIER 
Open Loop Gain — At least 10,000 at 60 Hz into 800 2 load. 


Unity Gain Bandwidth — At least 5 MHz into 800 © load. 


Common-Mode Rejection Ratio — Typically > 20,000 to 1 at 
60 Hz for common-mode signals up to +40 V. 


Slew Rate — At least 50 V/us into an 800 2 load. 
INPUT 

Input Bias Current — Typically <500 pA at 25°C, <2 nA at 

50°C. 

Drift — <100 uV/°C. 

Noise — <10 uv RMS. 

Maximum Differential Input Voltage — 80 V. 
OUTPUT 

Voltage Range — At least + 40 V into 2 kf. 

Current Limit — At least +50 mA. 

Open Loop Output R — = 150 £2. 

Included Accessory — Instruction manual. 


Order AM 501 Operational Amplifier ..... $595 


AM 501 Accessory 





AM 501 Auxiliary Circuit Board Kit 

The AM 501 Auxiliary Circuit Board Kit attaches to 
the input and output terminal plugs on the front of 
the AM 501 Operational Amplifier. The kit is a pc 
board that has six terminal studs for attachment 
to the amplifiers banana jacks and is approxi- 
mately 2.5 inches square. This permits the de- 
signer to build a circuit of resistors, capacitors, 
and other components for use in conjunction with 
the AM 501's input, output, or feedback circuits. 
With several boards, the AM 501 Op Amp circuit 
can be changed instantly in configuration from 
integrator to differentiator to amplifier and does 
not interfere with the other connectors on the 
face of the AM 501. 


Ordder 013-0146-00  ......ccccscccccscssccccsscscceees $22 


OPERATIONAL AMPLIFIER, 
DIFFERENTIAL AMPLIFIER 





Differential Amplifier 


AM 502 





1 to 100,000 Gain 

100 dB CMRR 

Selectable Upper and Lower —3 dB Points 
Dc to 1 MHz Maximum Bandwith 


Adjustable Dc Offset 
SSS = SSS SS SE SS eS eee 


The AM 502 Differential Amplifier features wide 
bandwidth, high CMRR, and selectable calibrated 
gain and filtering. Well-suited for general purpose 
or laboratory work, it can drive oscilloscopes, 
monitors, chart recorders, displays, or processing 
devices. In the unity gain mode, it can be used as 
a signal conditioner. Input dc offsetting to +1 V is 
provided. 
CHARACTERISTICS 
AMPLIFIER 
Gain — 100 to 100,000; 1-2-5 sequence; accurate within 2%. 
1X gain obtained by 100X attenuation. 
HF —3 dB POINT — Selectable in 9 steps (1-3 sequence) from 
100 Hz to 1 MHz. Upper —3 dB point reduces to 500 kHz at 
50 k gain; 250 kHz at 100 k gain. 
LF —3 dB POINT — Selectable in 6 steps from 0.1 Hz to 
10 kHz; ac coupling limits —3 dB point to 2 Hz or less. 
Variable Dc Offset — At least +1 V. 
Common-Mode Rejection Ratio — Normal Mode: At least 
100 dB, dc to 50 kHz. = 100 Mode: At least 50 dB, dc to 
50 kHz. 
Maximum Input Voltage — Normal Mode Dc Coupled: 15 V 
(dc + peak ac). + 100 Mode Dc Coupled: 350 V (dc + peak 
ac). Ac Coupled: 350 V (dc + peak ac) with coupling capacitor 
precharged. 
Input R and C — 1 M® paralleled by ~47 pF. Input impedance 
can be increased to a FET input via a simple internal jumper 
change. 
Maximum Voltage Drift — 100 uV/°C referred to input Norm 
mode. 
input Gate Current — +100 pA for T <30°C. 
Maximum Noise — <25 ,V or less (tangentially measured) 
referred to input Norm mode. 
OUTPUT 
Maximum Output — +5 V,+20 mA, output resistance is 5 2 
or less. 
Minimum Load impedance — 250 2 
Over Range — Front-panel lamp indicates most over-range 
conditions. 
Included Accessory — Instruction manual. 


Order AM 502 Differential Amplifier ... $1,185 
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For compatible accessories — refer to page 437. 
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TEK OSCILLOSCOPES 


PRODUCT SUMMARY 


The ubiquitous cathode-ray oscilloscope is the 
world's most useful and versatile electronics test 
and measurement instrument. Tektronix, long 
identified with the oscilloscope, could hardly de- 
velop the TM 500 line of modular instrumentation 
without including CRT display capability. 


Four choices of performance level and display 
size are available to add waveform display to the 
digital measurement capability of the TM 500 
digital multimeters and counters, ranging from the 
high-performance, dual-trace, 80 MHz SC 504 to 
the single-trace, single-width, 5 MHz SC 501. The 
15 MHz SC 502 adds moderate dual-trace perfor- 
mance to the line, and the 10 MHz, dual-trace 
SC 503 adds CRT storage capability. 


All of the oscilloscopes feature automatic trigger- 
ing, and the SC 504, SC 503, and SC 502 also 
provide trigger view and variable trigger holdoff. 
All of the oscilloscopes have provisions to permit 
instrument-to-instrument rear interfacing within a 
mainframe and to external devices of a test 
system. 


With a compact TM 500 oscilloscope and a multi- 
compartment TM 500 mainframe, it is now possi- 
ble to carry an oscilloscope and companion 
instruments to and from a test site in one conve- 
nient package. 


TM 500 OSCILLOSCOPE SELECTION GUIDE 
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SC 501 


SC 501 OSCILLOSCOPE 





5 MHz Oscilloscope 
SC 501 


5 MHz Bandwidth 





Single Compartment Size 
6.4 cm (2.5 inches) CRT 


Versatile Operating Features 
SE 98 SS ee ee ee 2 ee 


The SC 501 is a single-channel, 5 MHz plug-in unit 
oscilloscope with a 2.5 inch CRT display that oc- 
cupies a single TM 500 Series plug-in compart- 
ment. Oscilloscope capability significantly en- 
hances the application range of the 
multifunctional TM 500 Series Test and Measure- 
ment Instruments. 


With the SC 501 a multitude of versatile test sys- 
tems may be structured from the TM 500 Series 
to suit specific needs for time and frequency re- 
sponse, modulating waveforms, power for de- 
vices under test, stimulus and response studies 
and voltage, current, and temperature measure- 
ments. Since the SC 501 fits any TM 500 or 
TM 5000 mainframe, it can be used on the bench, 
in a rack, or on the road. The single-channel 
SC 501 has a calibrated vertical deflection range 
from 10 mV/div to 1 V/div, selectable in decade 
steps. A variable control extends this range to at 
least 10 V/div. 


Calibrated sweep rates are selected by push-but- 
ton logic in decade steps from 1 us/div to 
100 ms/div. A variable control extends the slow- 
est sweep rate to at least 1 s/div and a fixed 
magnifier extends the fastest sweep rate to 
200 ns/div. 


A 0 V to 10 V ramp for all sweep rates (excluding 
the X5 magnification) is provided at a rear inter- 
face connector. This capability may be used for 
many auxiliary functions, for example sweeping a 
voltage-controlled frequency oscillator. 


Compatible accessories begin on page 437. 











The triggering circuits allow stable triggering from 
either internal or external sources. An 
Autotriggering mode and manual Level/Slope se- 
lection is combined in a single control. It is useful 
above 10 Hz and provides a bright baseline at all 
sweep rates. 


For X-Y operation an internal switch converts the 
horizontal deflection system of the SC 501 to an 
external horizontal amplifier which is internally cal- 
ibrated for 100 mV/div deflection factor with a 
bandwidth of 100 kHz. 


CHARACTERISTICS 
VERTICAL DEFLECTION 

Bandwidth — Dc to >5 MHz. 
Deflection Factors — 10 mV/div, 100 mV/div, and 1 V/div. 
Accuracy, within 3%. Uncalibrated (variable) range, continuous- 
ly variable between steps (10:1) and to at least 10 V/div. 
Input Coupling — Ac or dc. 
Input Impedance — 1 Mi) paralleled by 47 pF. 
Maximum Input Voltage — 350 V (dc + peak ac). 


HORIZONTAL DEFLECTION 

Time Base — Calibrated Sweep Rates: 1 us/div to 100 ms/div 
in decade steps. Uncalibrated (Variable) Range: Extends silow- 
est calibrated rate to >1 s/div. X5 Magnifier (Fixed): Extends 
fastest calibrated sweep rate to 200 ns/div. Accuracy (Over 
Center 8 Div): =5% for all sweep rates. Linearity (Any Two Div 
Portion Within Center Eight Div): =5%. 

External Horizontal Amplifier — Bandwidth: Dc to 100 kHz. 
Input Impedance: > 100 k2 paralleled by 25 pF. Maximum In- 
put Voltage: +3 V. 


TRIGGER 

Normal Trigger Sensitivity (Trigger Level/Siope In) — Inter- 
nal: Oc coupled, 0.4 major div of deflection at dc; increasing to 
1.0 major div of deflection at 5 MHz. External: Dc coupled, 1 V 
minimum to 5 V maximum from de to 5 MHz. External Trigger 
Input Impedance: 22 ki? paralleled by ~ 150 pF. 

Auto (Trigger Level/Slope Out) — Sweep free-runs without 
trigger signal, or for trigger repetition rates below 10 Hz. 


CRT 
Phosphor — GH (P31) is standard. 
Graticule — 6 x 10 div (0.203 in/div). 
Included Accessory — Instruction manual. 


Order SC 501 5 MHz Oscilloscope .... $1,280 
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SC 604 80MM: OSCILLOSCOPE 


80 MHz Gectlicaone 
SC 504 


80 MHz Bandwidth 





5 mV/div Maximum Sensitivity 

5 ns/div Maximum Calibrated Sweep Rate 
Enhanced Automatic Triggering 

True X-Y Capability 

Switchable Rear Interface Capability 


The SC 504 is a general purpose, dual-trace, non- 
delayed-sweep oscilloscope. It has a high writing 
speed with a maximum sensitivity of 5 mV/div, 
and a maximum sweep rate of 5 ns/div (with 
magnifier). This oscilloscope features Add (CH 1 
plus CH 2), differential (CH 1 minus CH 2), and 
“true” X-Y modes, and also includes rear interfac- 
ing capability (switchable CH 1, CH 2 and ext trig 
inputs). Enhanced autotriggering, trigger view, 
and variable trigger holdoff make this oscillo- 
scope very versatile and easy to use. The 
Tektronix P6108, P6122 and P6062B probes are 
recommended for use with the SC 504. 


CHARACTERISTICS 
VERTICAL DEFLECTION 

Bandwidth at —3 dB Points — Dc to at least 80 MHz from 
0°C to +35°C; dc to at least 70 MHz from +35°C to +50°C. 
Risetime — 4.4 ns or less from 0°C to +35°C; 5s or less 
from +35°C to +50°C. 
Ac Low Frequency Response (Lower —3 dB Points) — 
Without probe, 10 Hz; with 10X probe, 1 Hz. 
Deflection Factors — Calibrated Range: 5 mV to 10 V/div, 
11 steps in a 1-2-5 sequence. 
Accuracy — +2%, +15°C to +35°C; +3%, 0°C to +50°C. 
Uncalibrated Range: Continuously variable between calibrated 
steps. At least 2.5:1 range. Extends maximum deflection fac- 
tors to at least 25 V/div. 





Modes — CH 1, CH 2, Alt., Chop, CH 1 minus CH 2, 
CH 1 plus CH 2, X-Y. Chop rate at least 250 kHz. 
Input R and C — 1 MQ + 1% paralleled by =20 pF. 
Maximum Input Voltage — 250 V (dc + peak ac), 
500 V p-p ac at 1 kHz or less. 

Common-Mode Rejection Ratios — At least 50:1 up 
to 1 MHz, and 10:1 from 1 MHz to 10 MHz when 
using the same attenuator settings; common-mode 
signal 5 divisions or less. 

Position Range — + 6 division. 

Delay Line — Permits viewing leading edge of dis- 
played waveform. 


Calibrator — 0.6 V, + 1%, =1 kHz frequency. 


HORIZONTAL DEFLECTION 

Sweep Generator — Calibrated Sweep Rates: 0.2 s 
to 50 ns/div, 21 steps in a 1-2-5 sequence, plus a X10 
magnifier for sweep rates fo 5 ns/div. Uncalibrated 
(Variable) Range: The Cal (variable) control provides 
sweep rates that are continuously variable between 
the calibrated rates, and extends the slowest sweep 
rate to at least 0.5 s/div. 


Sweep Rate Accuracy — Measured over center 8 di- 
visions, excluding first 50 ns and all after the first 
100 divisions of magnified sweep. Derate accuracies by an ad- 
ditional 1% from 0°C to +15°C, and +35°C to +50°C. 


+15°C to +35°C 
20 ms/div to 0.2 us/div 


0.2 s/div to 50 ms/div 
0.1 yus/div to 50 ns/div 





X-Y Mode — Bandwidth: Dc to at least 2 MHz. Deflection 
factor, selected by CH 2 controls and horizontal mag X1, X10 
with 5% accuracy. X and Y amplifier phase difference, less than 
3° at 50 kHz or less. Input parameters same as CH 2. 


TRIGGER 
Trigger Modes — Auto, Norm, and Sg! Swp. 
Enhanced Auto Trigger — The trigger circuit automatically 
adjusts to spread the p-p signal over most of the range of the 
triggering level control. This provides more convenient trigger- 
ing, especially on low amplitude signals. 
Trigger Sources — CH 1, CH 2, Line, Ext, int. 
Trigger Coupling — Ac, ac LF Rej, ac HF Rej, dc. 
Trigger Sensitivity — Minimum p-p signal required. 






30 MHz to 80 MHz 
1.0 div 150 mV 
Typically 100 mV 
to 50 MHz 













CH 1, CH 2] 0.4 div 60 mV 


Requirements increase below ~50 kHz 





Requirements increase below = 10 kHz 
Requirements increase above =50 kHz 


External Triggering Level Range — = +14 V. 

External Triggering Input — Input R and C: 1 MQ +10% 
paralleled by approximately 24 pF. Maximum Input Voltage: 
250 V (dc + peak ac); 250 V p-p at 1 kHz or less. 

Auto Mode — Sweep free runs in the absence of a triggering 
signal. Trigger Level range is reduced to approximately the p-p 
range of the triggering signal. 

Single Sweep — Triggering requirements are as for normal 
sweep. When triggered, sweep generator produces one sweep 
only. 

Trigger Holdoff — At least 20 to 1 range. The Variable control 
is internally selectable between the Variable Sweep or Variable 
Hoidoff functions. 


Compatible accessories begin on page 421. 


CRT 
Phosphor — GH (P31) is standard. 


Acceleration Potential — = 12 kV. 
Graticule — Scale, 8 x 10 div with 0.25 in/div internal graticule 


* fines. 


REAR INTERFACE 

CH 1 and CH 2 Vertical inputs — Selected by CH 1 and CH 2 
coupling in Int (interface) position. Input Impedance: 50 2. Can 
be customer-modified for input impedance of 1 MQ paralleled 
by =60 pF. 

Trigger Input — Selected by Trigger Source switch in Int (in- 
terface) position. Input Impedance: 50 2 when selected, 25 2 
when not selected. Can be customer-modified for input imped- 
ance of 1 MQ paralleled by = 40 pF. 

Z-Axis Input — Input Impedance: =1.5 kQ. +5 V turns beam 
On from Off condition, —5 V turns beam Off from On condition. 
Channel 1 Output — At least 50 mV/div. Bandwidth: At least 
30 MHz. Output impedance: <50 2. 


Ramp Output — 0 to + 10 V ramp. Output resistance = 500 (). 

Included Accessory — Instruction manual. 

Order SC 504 80 MHz 

OCBCMOSCODS senessecssvercernscsecsscsescaseversonen: QOjROU 
RECOMMENDED PROBES 


P6101 1X, P6122 10X, P6108 10X, P6062B 1X/10X. See 
pages 451, 452 and 455. 
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TEK OSCILLOSCOPES 





10 MHz Dual Trace Storage Oscilloscope 


SC 503 


10 MHz Bandwidth 





Bistable Storage Autoerase 

Trigger View 

Variable Holdoff 

Switchable Front/Rear X and Y Inputs 
Rear Z-Axis Input 

True X-Y Capability 


The SC 503 is a nondelayed sweep, general 
purpose storage oscilloscope which can be used 
to store and display waveforms after the input 
signal is removed. This feature is particularly 
useful when measuring slow repetition rates or 
single-shot signals, important in the biomedical 
and mechanical measurements fields. Low fre- 
quency signals at heart or respiration rates can 
be stored for detailed analysis. In the mechanical 
measurements field the SC 503 can “freeze” fast 
or transient signals from transducers, which is 
especially useful in pressure-and velocity-versus- 
time analysis and shock testing. 


Other important storage applications of the 
SC 503 include measurements of signals in com- 
puter peripherals, communication terminals and 
industrial control systems. 


The SC 503 also features an auto-erase mode 
that erases the stored signal and automatically 
retriggers the oscilloscope, and X-Y capability. 
The X-Y capability allows creation of Lissajous 
patterns in many cause and effect testing rela- 
tionships including: acoustic speech testing, 
nerve potential testing, and optical stimulus re- 
sponse testing. The Tektronix P6108 and P6062B 
probes are recommended for use with the 
SC 503. 
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CHARACTERISTICS 
VERTICAL DEFLECTION 
Bandwidth at —3 dB Points — Dc to at least 
10 MHz, (5 mV/div to 20 mV/div); dc to at least 7 MHz 
(2 mV/div), dc to at least 5 MHz (1 mV/div). 


Risetime — 5 mV to 20 V/div, typically 35 ns or less. 


Ac Low-Frequency Response (Lower —3 dB 
Points) — Without probe, 10 Hz; with 10X probe 
1 Hz. 


Deflection Factors — Calibrated Range: 1 mV/div to 
20 V/div, 14 steps in a 1-2-5 sequence. Accuracy: 
5 mV to 20 V/div (+ 15°C to +35°C) +3%, 1 mV/div 
and 2mV/div +5%; (derate accuracy by additional 
1% for 0°C to +50°C). Uncalibrated Range: At least 
2.5:1 continuously variable between calibrated steps. 
Extends maximum uncalibrated deflection factor to at 
least 50 V/division. 

Modes — CH 1, CH 2, Alt, Chop, CH 1 minus CH 2, 
CH 1 pilus CH 2, X-Y. Chop rate at least 250 kHz. 
Input Impedance — 1 M{) +1% paralleled by 
=47 pF. 

Maximum Input Voltage — 350 V (dc + peak ac), 
700 V p-p ac at 1 kHz or less. Above 1 kHz recom- 
mended p-p ac limit is 250 V to 10 kHz derating to 
25 V above 100 kHz. 


Common-Mode Rejection Ratio — At least 50:1 at 1 MHz 
when using same attenuator setting, in CH 1 minus CH 2 
mode. 
Delay Line — Permits viewing leading edge of displayed 
waveform. 
Calibrator — 0.6 V, + 1%, =1 kHz frequency. 
Position Range — +6 div. 
Channel Isolation — 2% or less display related crosstalk to 
10 MHz. 
Displayed Noise — <0.2 mV p-p at 1 mV/div. 

HORIZONTAL DEFLECTION 
Sweep Generator — Calibrated Sweep Rates: 2 s/div to 
0.5 us/div, 21 steps in a 1-2-5 sequence, plus a X10 magnifier 
for sweep rates to 50 ns/div. Uncalibrated (variable) range pro- 
vides continuously variable sweep rates, between the calibrat- 
ed rates, and extends the slowest rate of at least 5 s/div. 


Sweep Rate Accuracy*' 
+15°C to +35°C 
2 s/div to 0.5 s/div 


0.2 s/div to 5 us/div 


2 us/div to 0.5 us/div 


*! Derate accuracy by an additional 1% from 0°C to +15°C 
and +35°C to +50°C. 

X-Y Mode — Bandwidth: Dc to at least 500 kHz. Deflection 

Factor: Selected by CH 2 controls and Horizontal Mag X1, 

X10. Phase Difference: <3° at 50 kHz or less. 


TRIGGER 

Trigger Modes — Auto (enhanced), Norm, and Sg! Swp (single 
sweep). 

Enhanced Auto Trigger — The trigger circuit automatically 
adjusts to spread the p-p signal over most of the range of the 
triggering level control. This provides more convenient trigger- 
ing, especially on low amplitude signals. 

Trigger Sources — CH 1, CH 2, Line, Ext, Int (rear interface). 





Trigger Coupling — Dc, ac, ac LF Rej. 
Trigger Sensitivity* * — Minimum p-p signal required. 

5 MHz to 10 MHz 
CH 1, CH 2 
External 
Interface 


Typically 35 mV 


*! With ac coupling requirements increase below =~ 50 Hz. With 
ac LF Rej coupling requirements increase below = 10 kHz. 


Typically 80 mV 


Triggering Level Range — External: At least +1.2 V. Inter- 
nal: At least —6.0 div. 


Compatible accessories begin on page 421. 





External Triggering Input — Input Impedance: 1 Mi), paral- 
leled by =47 pF. Maximum Input Voltage: 350 V (dc + peak 
ac), 350 V p-p at 1 kHz or less. Above 1 kHz recommended p-p 
ac limit is 100 V to 10 kHz derating to 10 V above 100 kHz. 
Auto Mode — Sweep free-runs in the absence of a triggering 
signal. Level control range automatically varies with the trigger- 
ing signal amplitude for frequencies above 100 Hz. 

Single Sweep — Triggering requirements same as for normal 
sweep. When triggered, sweep generator produces one sweep 
only. 

Trigger Holdoff — At least 20 to 1 range. The Variable control 
is internally selectable between the Variable Sweep or Variable 
Holdoff functions. 


STORAGE SYSTEM 
Stored Writing Speed (Center 6 x 8 Divisions) — At least 
80 div/ms (50 cm/ms). 
Erase Time — 400 ms to 600 ms. 


Autoerase Viewing Time — Continuously variable from 
<0.5sto =5s. 


Maximum Recommended Storage Time — ~4 hours. 


CRT 
Phosphor — GX (P44). 
CRT Graticule — 8 x 10 div., 0.25 in/div (0.64 cm/div). Internal 
graticule lines. 


REAR INTERFACE 

CH 1 and CH 2 Vertical Inputs — Selected by CH 1 and CH 2 
coupling in Int (interface) position. Input Impedance: 50 2. Can 
be customer-modified for input impedance of 1 M{) paralleled 
by = 100 pF. 

Trigger Input — Selected by Trigger Source switch in Int (in- 
terface) position. Input Impedance: 50 2, when selected, 25 2 
when not selected. Can be customer-modified for input imped- 
ance of 1 MQ paralleled by =60 pF. 


Z-Axis Input — Input Impedance: ~=1.5 kQ. +5 V turns beam 
On from Off condition, —5 V turns beam Off from On condition. 


CH 1 Output — At least 50 mV/div. Bandwidth: At least 
4 MHz. Output Impedance: 50 2. 


Ramp Output — 0 to + 10 V ramp Output impedance ~ 500 £). 
included Accessory — Instruction manual. 


Order SC 503 10 MHz Storage 
OCSCHOSCODS scsssvsissnencasvsnsccatesscunsascceses GO4O 
RECOMMENDED PROBES 


P6101 1X, P6108 10X, P6062B 1X/10X. See pages 452 and 
455. 


a 


TM 500 MODULAR 
INSTRUMENTS 


TE 


SC 502 


FOCUS -« INTER 


15 MHz Dual-Trace Oscilloscope 


SC 502 


15 MHz Bandwidth 





Dual-Trace 

20 ns/div Maximum Calibrated Sweep Rate 
1 mV/div Maximum Sensitivity 

Delay Line 

Trigger View 

Variable Trigger Hold-off 

Enhanced Automatic Triggering 


The SC 502 is a compact general-purpose 
15 MHz dual-trace oscilloscope designed to op- 
erate in any two adjacent compartments of a 
TM 500 Power Module/Mainframe. It has a high 
writing speed, a wide range of sweep rates, a 
wide range of deflection factors, and versatile 
triggering, including trigger view and enhanced 
automatic triggering. 


As with many Tektronix Products, the SC 502 
features circuits, Subcircuits, and components 
designed and built by Tektronix to fulfill the spe- 
cial design capabilities of the instrument. Among 
its many recommended uses, the SC 502 is in- 
tended to be a powerful tool in the field servicing 
of digital equipment, where it would be used in 
association with disk memories, key-to-tape, 
printers, plotters, punches, readers, and termi- 
nals. The CRT of the SC 502 offers a high writing 
speed as an advantage in the display of digital 
information, while stable, clean triggering is as- 
sured by incorporating well proven circuits. Thus, 
the SC 502 offers the engineer a unique combi- 
nation of performance, compactness, and sys- 
tems capability. 





The SC 502 makes many new instrumen- 
tation systems feasible, especially in the 
areas of QA, production testing, mainte- 
nance, and field servicing. The rear inter- 
facing capability of the SC 502 and all TM 
500 Instrumentation suggests exceptional 
applicability to systems of built-in test 
equipment or rackmounted installations. 
The TM 515 Traveler Mainframe with the 
SC 502, forms a nucleus for sophisticat- 
ed, compact field service “packages.” 
The Tektronix P6062B and P6108 are rec- 
ommended for use with the SC 502. 


CHARACTERISTICS 
VERTICAL DEFLECTION 
Bandwidth at —3 dB Points — 5 mV to 20 V/div, dc 
to at least 15 MHz; 2 mV/div, dc to at least 10 MHz; 
1 mV/div, dc to at least 5 MHz. 


Risetime — 5 mV to 20 V/div, 23 ns or less. 


Ac Low-Frequency Response (Lower —3 dB 
Points) — Without probe, 10 Hz; with probe (10X), 
1 Hz. 

Deflection Factors — Calibrated Range: 1 mV to 20 V/div, 
14 steps in a 1-2-5 sequence. Accuracy: 5 mV to 20 V/div 
(+15°C to +35°C) within 2%, (0°C to +50°C) within 3%; 
1 mV and 2 mV/div within 5%. Uncalibrated (variable) range. At 
least 2.5:1 range. Continuously variable between calibrated 
steps. Extends maximum attenuator step to at least 50 V/div. 
Modes — CH 1, CH 2, Alt, Chop, CH 1 Minus CH 2. Chop rate 
at least 250 kHz. Triggering waveform is displayed instead of 
selected display when desired. 

Input Impedance — 1 Mi) within 1% paralleled by ~47 pF. 
Maximum Input Voltage — 350 V (dc + peak ac), 700 V p-p 
at ac 1 kHz or less. 

Common-Mode Rejection Ratio (CH 1 Minus CH 2 Mode) — 
At least 50:1 at 1 MHz when using same attenuator setting. 
Channel Isolation — 2% or less display related crosstalk to 
15 MHz. 


Displayed Noise — <0.2 mV p-p at 1 mV/div. 

Position Range — +6 div. 

Calibrator — Voltage, 0.6 V + 1%. Frequency, twice the pow- 
er line frequency. 


HORIZONTAL DEFLECTION 

Sweep Generator — Calibrated Sweep Rates: 0.5 s to 
0.2 us/div, 20 steps in a 1-2-5 sequence, plus a X10 magnifier 
for sweep rates to 20 ns/div. Uncalibrated (Variable) Range: 
The Cal (variable) control provides sweep rates that are contin- 
uously variable between the calibrated rates, and extends the 
slowest sweep rate to at least 1.25 s/div. 

Sweep Rate Accuracy — Within 3% unmagnified, 4% magni- 
fied, +15°C to +35°C. Derated by an additional 1% for 0°C 
to +15°C and +35°C to +50°C. 

External Horizontal Amplifier — Bandwidth: Dc coupled, dc 
to at least 2 MHz; ac coupled <50 Hz to at least 2 MHz. 


_ Deflection Factor: 50 mV/div within 5%. X and Y Amplifier 


Phase Difference: <3° at 50 kHz or less. Input Impedance: 
1 MQ within 2% paralleled by =47 pF. Maximum Input Voit- 
age: 350 V (dc + peak ac); 350 V p-p at 1 kHz or less. 


TRIGGER 
Enhanced Automatic Triggering — In the automatic mode, 
the trigger circuit automatically adjusts to spread the p-p signal 
over most of the range of the triggering level control. This pro- 
vides more convenient triggering, especially on low amplitude 
signals. 
Trigger Modes — Auto (enhanced), Normal (auto button out), 
Single Sweep. 
Trigger Sources — CH 1, CH 2, Line Ext. 
Trigger Coupling — Dc, ac, ac LF Rej. 


Compatible accessories begin on page 421. 


OSCILLOSCOPES 


Trigger Sensitivity*' 


| detoSMHz | 5 MHz to 15 MHz 












External 


*! Minimum p-p signal required. 

With ac coupling requirements increase below =50 Hz. Ac LF 
Rej coupling requirements increase below =5 kHz. 
Triggering Level Range — Internal: At least + 8 division. Ex- 
ternal: At least + 1.2 V. 


External Triggering Input — input Impedance: 1 Mi) within 
2% paralleled by =47 pF. Maximum Input Voltage: 350 V (dc 
+ peak ac); 350 V p-p ac at 1 kHz or less. 

Auto Mode — Sweep free-runs in the absence of a triggering 
signal. Trigger Level range is reduced to approximately the p-p 
range of the triggering signal. 

Single Sweep — Triggering requirements same as for normal 
sweep. When triggered, sweep generator produces one sweep 
only. Auto push button must be in the Out position for opera- 
tion and for setting triggering controls. 

Trigger Holdoff — At least 20 to 1 range. The Variable control 
is internally selectable between the Variable Sweep or Variable 
Holdoff functions. 


CRT 
Phosphor — GH (P31) is standard. 
Deflection — Electrostatic. 
Acceleration Potential — ~12 kV. 
Graticule — Scale, 8 x 10 division with 0.25 in/div internal 
graticule lines. 
Included Accessory — Instruction manual. 
Order SC 502 15 MHz 
CGCTIORCODG cesccsicanserccccsissnrseseecsessasctens, OOOO 
RECOMMENDED PROBES 


P6101 1X, P6108 10X, P6062B 1X/10X. See pages 452 and 
455. 
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INSTRUMENTS 


PRODUCT SUMMARY 


The CG 5001 is the computerized solution to 
large-scale scope calibration needs. The 
CG 5001 can be used as part of a computer- 
based system to calibrate and verify all major os- 
cilloscope parameters, and is specifically de- 
signed for use where many oscilloscopes are 
maintained. Its programmability, combined with 
State-of-the-art performance, helps to minimize 
calibration lab labor while maximizing accuracy 
of verification checks. 


In addition to the CG 5001, TM 500 offers a com- 
plete set of calibration instruments that can be 
configured into a portable test set for in-field os- 
cilloscope service and calibration. These TM 500 
Oscilloscope Calibration instruments offer the 
widest range of standard amplitude 
Squarewaves, fastest risetimes, lowest aberra- 
tions, fastest time marks and widest frequency 
range of leveled sinewaves available today. 


The TG 501 Time Mark Generator provides crys 
tal-controlled time marks from 5s to 1ns, plus a 
variable mode of operation which allows you to 
read the oscilloscope's timing error directly in 
percent from the digital display. 


The PG 506 Calibration Generator provides 
clean, fast-rise squarewaves for checking oscillo- 
scope transient response and calibrated-ampli- 
tude squarewaves for checking and setting the 
vertical amplifier gain of the oscilloscope. Like 
the TG 501, the PG 506 has a variable mode of 
operation which allows you to read the oscillo- 
scope’s calibration error directly in percent from 
its digital display. 


The SG 503 and SG 504 generators provide lev- 
eled sinewaves for bandwidth checks (—3dB 
points) and triggering performance checks. The 
SG 503 is a general-purpose leveled sinewave 
oscillator providing variable output from 250 kHz 
to 250 MHz. The SG 504 provides a leveled 
sinewave Output that is variable from 245 MHz to 
1050 MHz in two bands. The SG 502 Oscillator 
benefits calibration applications where verifica- 
tion of low frequency rolloff in ac modes and 
performance measurement of low-frequency-re- 
ject triggering modes is required. 


OSCILLOSCOPE CALIBRATION PRODUCT GUIDE 








Primary Secondary 

Functions Functions 
CG 5001 Amplitude Testing risetime and 
Programmable | Calibration transient response, 
Calibration 40 uV to 200 V_ | attenuator compensation, 
Generator Time Base oscilloscope nonlinearity 

Calibration 
0.4nsto5s 

PG 506 Amplitude Testing risetime and 
Calibration Calibration transient response, 
Generator 200 uV to 100 V | attenuator compensation 
TG 501 Time Base Testing oscilloscope 
Time Mark Calibration nonlinearity 
Generator ins to5s 
SG 503 Bandwidth Cali- | General leveled RF 
Signal bration 250 kHz | signal source 
Generator to 250 MHz 
SG 504 Bandwidth General leveled 
Signal Calibration RF signal source 
Generator 245 MHz with frequency modu- 


to 1050 MHz 


lation capability 
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OSCILLOSCOPE CALIBRATION 


CG 5001 


CG 500! PROGRAMMABLE CALIBRATION GENERATOR 





WUMEEA OF DIVISIONS 
(MULTIPLIER) 


F 


U 


0DeH, 



















Programmable Oscilloscope Calibration Generator 


CG 5001 


The CG 5001 is designed to support other prod- 
ucts which comply with IEEE Standard 488-1978 


The Tektronix CG 5001 Programmable Oscillo- 
scope Calibration Generator is a microprocessor- 
based generator that can be used as part of a 
computerized system for the calibration and veri- 
fication of major oscilloscope parameters, 
including 

SP Eee UO BOE ES we STS EOE Sl 


Vertical Gain 

Horizontal Timing and Gain 

Vertical Bandwidth/Pulse Characteristics 
Probe Accuracy and Compensation 
Current Probe Accuracy 


Calibrator Output Accuracy 
V8 ES 2S 2 SPS wt eS ae ER 


The CG 5001's front panel features a wide range 
of functions, many of which represent a new 
State-of-the-art in calibration performance. All 
these functions are programmable by a controller 
via the GPIB (General Purpose Interface Bus). A 
“Learn” mode allows any manually-set function or 
range to be acquired by a controller. Subsequent 
use of the resulting program requires a minimum 
of operator skill and makes data logging an auto- 
matic operation. 


This computer-assisted test and calibration sys- 
tem can provide step-by-step instructions to the 
operator, thus significantly reducing the skill level 
required. 





Instruction to operator on CRT screen of 4052A Graphics 
Computing Controller 





4052A Graphics Computer Controller showing the develop- 
ment of a typical calibration procedure using the ScopeCal Pro- 
cedure Development Aid program 


Many of the calibration and test steps previously 
performed by the operator can now be trans- 
ferred to a computer which executes them in a 
consistent and error-free manner. To calibrate a 
particular oscilloscope, the computer's program 
can send control-setting information to the 
CG 5001, which then sends the appropriate cali- 
bration signals to the oscilloscope. At the same 
time, a series of operator instructions can be 
placed on a terminal to automatically coordinate 
the operator with the calibration signals being 











TM 500 MODULAR 
INSTRUMENTS 


TE 





sent from the CG5001. The operator follows 
these instructions to make the necessary settings 
of the oscilloscope controls as the calibration or 
test procedure progresses. The CG 5001 returns 
error or deviation information to the controller, 
where it can be compared with preprogrammed 
reference values for the oscilloscope. A perma- 
nent record of the entire maintenance procedure 
can be stored by the controller and can be 
printed via peripherals such as a hard copy unit or 
line printer. Throughout the process, all calibration 
settings are determined by the computer's pro- 
gram. All front panel settings on the oscilloscope 
are specified in detail for the operator. Calcula- 
tions of error percentages are performed 
automatically. 


To develop the specific software to test and 
calibrate different oscilloscopes, Tektronix has 
designed the CG 5001 ScopeCal Procedure De- 
velopment Aid program (SCPDA). This program 
assumes you are not familiar with programming. 
To incorporate the calibrator's knowledge into the 
system software, the (SCPDA) program uses two 
simplified techniques. First is a series of ques- 
tions that appear on the controller's CRT. The 
calibrator’'s answers to these questions form the 
foundation for the software that will eventually run 
the system. Second is the CG 5001's “Learn” 
mode, which allows the calibrator to set functions 
and ranges using the CG 5001's front panel 
controls (as would have been done on older 
generations of manually-operated calibration gen- 
erators), and have these entries automatically 
transferred to the controller for use in forming the 
program. Once the calibrator has completed in- 
teracting with the ScopeCal Procedure Develop- 
ment Aid program, all the acquired information is 
automatically converted into a simpler program 
format that will govern the system's operation 
when a less experienced operator is using it. This 
operator-oriented program will take care of all the 
CG 5001's settings, while giving the operator a 
step-by-step description of any settings that must 
be made on the oscilloscope. It will also accept 
data from the CG 5001 or the controller keyboard. 


The CG 5001 is designed to greatly reduce your 
maintenance costs. Built-in self test routines and 
hardware check the operation of all major circuits 
each time the power is turned on. 


Modular construction means that all circuit 
boards unplug (except the Main Interconnect) for 
easy exchange if service is required. A signature 
analysis mode is included to facilitate trouble- 
shooting of the digital portion of the instrument. 


CHARACTERISTICS 

VOLTAGE (AMPLITUDE MODE) 
The standard voltage is used to calibrate vertical display 
accuracy. 
Range — 40 .V to 200 V (1-2-5 steps with multiplier). 
Multipliers — 1,2,3,4,5,6,8,10 divisions. 
Polarity — Positive from ground. 
Accuracy — +0.25% +1 uV. 
Frequency — 40 mV to 80 mV: 10 Hz to 100 kHz. 100 mV to 
10 V: de or 10 Hz to 100 kHz. 12 V to 200 V: dc or 10 Hz to 
10 kHz. 
Variable Range — +9.9%. 


CURRENT (AMPLITUDE MODE) 
The standard current is used to calibrate current probes. 
Range — 1 mA to 100 mA (1-2-5 sequence). 
Multipliers — 1,2,3,4,5,6,8,10. 
Accuracy — +0.25% +2 pA. 
Frequency — Dc or 10 Hz to 1 MHz (decade steps). 
Droop — <1%. 
Variable Range — +9.9%. 


LOW EDGE (AMPLITUDE MODE) 
The Low Distortion Pulse obtained in this mode is used to test 
oscilloscope input amplifier and attenuator compensation. 
Range — 20 mV to 1 V p-p (50 £2 load only) (1-2-5 steps with 
multipliers). 
Multipliers — 1,2,3,4,5,6,8,10. 
Polarity — Positive or negative transitions to ground. 
Risetime (Falitime) — <1.3 ns. 
Abberrations — + 2%. 
Long Term Flatness — + 0.5% after first 10 ns. 
Frequency — 10 Hz to 1 MHz (decade steps). 
Variable Amplitude Range — > + 9.9% from nominal. 


HIGH EDGE (AMPLITUDE MODE) 
The Low Distortion Pulse obtained in this mode is used to test 
oscilloscope input amplifier and attenuator compensation. 
Range — 1.2 V to 100 V =1 Mf load (1-2-5 steps with 
multipliers). 
Polarity — Positive transition only (negative voltage to 
ground). 
Risetime — <100 ns. 
Aberrations — + 2% of squarewave amplitude. 
Long Term Flatness — + 0.5% after first 500 ns. 
Frequency — 10 Hz to 100 kHz (decade steps). 
Variable Amplitude Range — > + 9.9% from nominal. 


MARKERS (TIMING MODE) 
The markers obtained in this mode are used to calibrate oscillo- 
scope time bases. 
Range — 10 ns to 5 s (1-2-5 steps). 
X10 Magnifier — increase marker rate by a factor of ten 
(0.1 us to 5 s range). 
Accuracy — +0.01% (optional TCXO +0.0003%). 
Amplitude — 1 V minimum into 50 0). 
Variable Range — +9.9%. 


SLEWED EDGE (TIMING MODE) 
Slewed Edges are used to calibrate the very fastest ranges 
found on oscilloscope time bases. 
Range — 0.4 ns to 100 ns (1-2-5 steps plus 0.4 ns). 
X10 Magnifier — increases Silewed Edge rate by a factor of 
ten (5 ns to 100 ns range). 
Accuracy — +0.01% (Optional TCXO +0.0003%). 
Edge Position Uncertainty — +40 ps. 
Amplitude — >1 V into 50 0. 
Variable Range — + 9.9%. 


TRIGGER OUTPUT 
The oscilloscope under test is normally triggered externally 
from this source. 
Output Amplitude — 1 V minimum into 50 0. 
Trigger Rate (Marker Mode) — Normal: Slaved to marker rate 
from 100 ns to 5 s; remains at 100 ns for faster markers. Divid- 
ed by 10: Reduces normal trigger rate by a factor of ten. Divid- 
ed by 100: Reduces normal trigger rate by a factor of one 
hundred. 
Slewed Edge Mode — One trigger per slewed edge. 
All Other Modes — Normal: Siaved to output frequency. Di- 
vided by 10: One-tenth output frequency. Divided by 100: One- 
hundredth output frequency. 
TIMING REFERENCE OUTPUT 
EXTERNAL TIMING REFERENCE 
Input Frequency — Any integral multiple of 1 MHz up to 
5 MHz. 
Required Accuracy — + 0.001%. 
Input Amplitude — 1 V to 10 V RMS. 
Input Resistance — 10 k{) (nominal). 
ENVIRONMENTAL 
Meets or exceeds MIL-T-28800B, Class 5 requirements. 
Temperature — Operating: 0°C to +50°C. Nonoperating: 
—20°C to +65°C. 
Relative Humidity — 90% to 95% at +50°C for 5 days. 
Altitude — Operating: 4500 m (15,000 ft). Nonoperating: 
15 240 m (50,000 ft). 
Vibration — Operating: Displacement (p-p), 0.015 inch. Vibra- 
tion Frequency: 10 Hz to 55 Hz. Total time: 75 minutes. 
Shock — Nonoperating: 30 g's, ‘/2 sine, 11 ms duration, 
3 shocks in each direction along 3 major axes; total 
shocks, 18. 
Bench Handling — Operating: 45° 4 inches or point of bal- 
ance, whichever occurs first. 


PHYSICAL CHARACTERISTICS"! 


Standard 
Option 01 





*' Maximum Overall Dimensions (triple compartment plug-in). 
PULSE HEAD (STANDARD ACCESSORY) 
FAST EDGE (AMPLITUDE MODE) 
The Pulse Head is used to generate fast rise, low distortion 
pulses for testing higher bandwidth vertical amplifiers. 
Amplitude — 1.1 V peak + 5% into 50 2. 
Adjustable Range — + 10%. 
Risetime — <200 ps. 
Polarity — Positive or negative transitions from ground. 
Aberrations — +3% of pulse amplitude; not to exceed 4% 
p-p for adjacent peaks. 
Frequency — 100 Hz to 100 kHz (decade steps). 
INCLUDED ACCESSORIES 
Output cable assembly (012-0884-00); pulse head 
(015-0311-01); instruction manual. 
MAINFRAMES 
CG 5001 requires either a TM 5003 or TM 5006. The 
CG 551AP is a TM 500 version of the CG 5001 and requires a 
TM 506 Mod JB, TM 515 Mod UB or RTM 506 Mod JB. The 
CG 5001 is not compatible with TM 500 power module 
mainframes. 
a ee rE 
ORDERING INFORMATION 
CG 5001 Programmable Calibration 
Generator SSSR RRR eee eee ee $13,630 


CG 551AP Programmable Calibration 


Generator ..... peinsceianvouneasnestsnsusesueinaes PISOOO 
Option 01 — Adds High Accuracy Time Base 

(TEXO} CB SO0T/CG SSTAP, serecaissssssencanscansicmnternenes +$615 
Option 02 — Deletes Pulse Head 

CS GAG BG TIAP....sicsincnsnsnintdnisneuniunaianicosssnmeniabiants —$1,100 
CIRIR STRING istics css ticenccicscassscenscocemsnnnasesersienpacintaseriieses $150 


Refer to page 330 for description and ordering information. 
0S SSS eee 


OPTIONAL ACCESSORIES 

Comparator Head — Used to calibrate built-in oscilloscope 
calibrators against the signals available from the CG 5001. 
Both the oscilloscope calibrator and CG 5001 standard ampli- 
tude signals are applied to the Comparator Head and simulta- 
neously displayed on the oscilloscope CRT. The CG 5001 sig- 
nals are then varied to obtain congruent displays. Errors are 
then displayed on the CG 5001 readout. 

RIT OTS ON sccevsnvsasicnsinsnosissntscnitsstiisnnssasnetesitnsnnsiscen $500 
Remote Variable — Permits remote operation of the following 
front panei controls: Units/Div, Variable-Fixed Button, Contin- 
ue Pushbutton and the VAR. Order 015-0309-01 .......... $375 
Pulse Head — Order 015-0311-01 oo... eceeeeeeeeeee $1,400 
(When purchased separately.) 

4052A — Graphics Computing Controller (32 kbytes memory). 


L500 PO TBE} vessisccccucsssscsnrnssvicusarnsscctensvesanasamanstionsean $9,900 
Option 10 — Printer Interface ...........cccceceseceseeeseseeeeeee +$550 
Blank 4052A Tape — Order 119-0680-01 (box of 5) .... $120 
Order 119-0680-00 (Ome @aCh) ..............ccccsscccesssccceererenenee $30 
4632 — Hard Copy Unit (See page 134) ...........ceee $6,050 
Option 01 — Copy Counter .........ccccssssssccsenseeesseenes +$120 
Paper — Carton of four rolls. Order 006-1603-01 ......... $320 
Paper, Carton of 2,500 sheets, 

OPGOT COZ ORG2-ON veiscasinvcsnsccnssscesnssiasdicacsiniensiwessiatebicis $60 
GPIB Cable, 2 meter Cable, 

COIOE ONS AS U. stssiseastamarenatenceseienssvinennnnconenamnentennencenctne $75 
SCPDA | (ScopeCal Procedure Development Aid and 

AGES Verification: PROTA) sosssssseissccescsseccesscesssnsesetuessesse $100 
Rigid Circuit Board Extender 

Ove OST OS FSO ccsiicesicsissnstnsasdenisitntinicnsascuseeessaccosasadcsbiv $85 
Flexible Circuit Board Extender 

Cider 067 BO P4- OO. csciassnecsnnanonsantinnnasvncs canatasabtentenenenneen $100 
CG 551AP Field Modification Kit to convert to CG 5001 

eben OO TG Tae acesssctaisessrissnussicnnstzasascrcmmnnciemmnccammancininine $95 
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Calibration Generator 
PG 506 


Three Squarewave Output Modes 
10 Hz to 1 MHz 





Direct Readout of Oscilloscope Deflection 
Error 





The PG 506 Calibration Generator provides three 
modes of squarewave output, selectable dc out- 
puts, and a variable-amplitude output with front: 
panel digital indication of oscilloscope deflection 
error. Simultaneous plus and minus low-level, 
fast-rise (1.0ns) squarewaves or high amplitude 
(60 V), extremely clean squarewaves are avail- 
able at frequencies from 10Hz through 1 MHz 
for checking oscilloscope transient response. A 
5 mA calibration current loop is useful ‘for current 
probe calibration. A 1kHz squarewave can be 
generated in the amplitude calibration mode. Its 
amplitude may be varied around the calibrated 
level until the squarewave aligns with the oscillo- 
scope vertical graticule divisions. Scope deflec- 
tion error then can be read directly off the 
PG 506 digital display in percentage high or low, 
permitting rapid verification of oscilloscope 
performance. 


CHARACTERISTICS 
AMPLITUDE CALIBRATOR MODE 
Period — Fixed at ~1 ms or dc. 
Amplitude — From 200 uV p-p to 100 V p-p in 1-2-5 se- 
quence, accurate within + 0.25% into 1 MQ. 100 u.V p-p to 5 V 
p-p into 50 £2. 


Error Readout — Range: + 7.5%. Resolution: 0.1%. 
PULSE MODES 
Period — 1 us to 10 ms (within 5%) in decade steps with the 


Variable control in Cal position. Variable extends period to at 
least 100 ms. 


Symmetry — ~50% duty cycle. 
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OSCILLOSCOPE CALIBRATION 


HIGH AMPLITUDE OUTPUT 
Risetime — Unterminated: 100 ns or less. Terminated into 
50 2: 10 ns or less. 


Amplitude Range — Unterminated: 6 V or less to at least 
60 V. Terminated into 50 2: 0.5 V or less to at least 5 V. 
Leading Edge Aberrations — Within 2% or 50 mV p-p, which- 
ever is greater, when terminated into 50 °}. 
Polarity — Positive going from a negative potential to ground. 
Output Resistance Source — 600 0) within 5%. 

FAST-RISE OUTPUTS 
Risetime (Terminated into 50 2) — 1.0 ns or less. 
Amplitude Range (Terminated into 50 2) — 100 mV or less 
to at least 1.0 V. 
Leading Edge Aberrations — Within 2% or 10 mV p-p, which- 
ever is greater, during first 10 ns. 
Flatness — Within 0.5% after first 10 ns. 
Polarity — Simultaneous positive and negative going. Positive 


going is from a negative rest potential to ground. Negative go- 
ing is from a positive rest potential to ground. 

Output Resistance Source — 50) within 3% at + and — 
output connectors. 

Trigger Output (Terminated into 50 2) — Positive-going sig- 
nal of at least 1 V. 

included Accessory — Instruction manual. 


Order PG 506 Calibration Generator .. $2,550 


TUNNEL DIODE PULSER 


The Tunnel Diode Pulser provides a clean, fast- 
rise pulse for adjusting the transient response of 
high-frequency oscilloscopes and other instru- 
ments. The Tunnel Diode Pulser can be driven by 
the PG 506 Calibration Generator at repetition 
rates exceeding 50 Hz. Output amplitude of the 
pulse is approximately 250 mV into 502, while 
risetime is <125ps; aberrations are <1% in a 
1 GHz system. 


Order 067-0681-01 


PRECISION VOLTAGE DIVIDER 
Designed for use with the PG 506 in the Standard 
Amplitude mode, this 0.4 divider allows your oscil- 
loscope to display a constant four divisions when 
checking amplitude calibration from 20 uV/div 
through 1 V/div. It also allows the PG 506 to be 
more conveniently used with oscilloscopes that 
cannot display five divisions of amplitude. 


CHARACTERISTICS 
Input Z — 50 22 with output load > 100 kf. 
Maximum Input — <5 V RMS. 
Output — 0.4 x PG 506 amplitude. 
Voltage Accuracy — +0.4%. 


Order 015-O265-O0 sevsesassssssncicccanssassnnsncs $140 


For compatible accessories - refer to page 458. 
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Time Mark Generator 
TG 501 


Marker Outputs, 1 ns to5s 





Direct Readout of Oscilloscope Timing Error 


External Trigger Output 





The TG 501 Time Mark Generator provides mark- 
er Outputs from one nanosecond to five seconds. 
A unique feature on the TG 501 is a variable tim- 
ing output with a front-panel two-digit LED dis- 
play. The display indicates percentage of timing 
error between the normal time interval and a vari- 
able interval set to line up the marker pulse with 
graticule or division mark on the display. This fea- 
ture not only provides direct readout in terms of 
percent error, but also helps eliminate errors as- 
sociated with visually estimating error from a 
display. 

CHARACTERISTICS 
Markers — 1 ns through 5s in a 1-2-5 sequence. 
Marker Amplitude — >1 V peak into 5012 on 5s through 
10 ns markers. > 750 mV p-p into 50 2 on 5 ns and 2 ns mark- 
ers. >200 mV p-p into 50 {2 on 1 ns markers. 


Trigger Output Signal — Slaved to marker output from 5s 
through 100 ns. Remains at 100 ns for all faster markers. 








internal Time Base Option 01 








Crystal Frequency 


Stability (0°C to 
50°C) after '/2 hour 


Long-Term Drift 









within 1 part 
in 105 
1 part or less in 
105 per month 


within 5 parts 
in 107 
1 part or less in 
10” per month 
adjustable to with- 
in 5 parts in 10° 















Setability adjustable to with- 


in 1 part in 107 


External Reference Input — Available with internal changes. 
Acceptable frequencies, 1 MHz, 5 MHz, or 10 MHz. Input am- 
plitude must be TTL compatible. 


Timing Error Readout Range — To +7.5%. 


Timing Error Measurement Accuracy — Device under test 
error is indicated to within one least significant digit (to within 
one displayed count). 


Included Accessory — Instruction manual. 
EE ERE ST me RT A iN TR a a 


ORDERING INFORMATION 
TG 501 Time Mark Generator ............ $2,050 


Option 01 — 5 MHz Time Base .........ssccceecccsecessesseesees +$305 
(Oty News Se ee ee 








Oscillator 


SG 502 





5 Hz to 500 kHz Sinewaves and 
Squarewaves 


Low Distortion Sinewave 
5 V RMS Open Circuit—600 2 Source 


0 dB to 40 dB Output Variable Plus 0 dB to 
70 dB in 10 dB Steps 


The SG 502 Oscillator features a wide frequency 
range of 5 Hz to 500 kHz with low distortion 
(0.035% between 20 Hz and 50 kHz) and is 
desirable for general test purposes. Other SG 502 
features include 70 dB amplitude control plus a 
simultaneous fixed amplitude squarewave. 


CHARACTERISTICS 
SINEWAVE 
Frequency Range — 5 Hz to 500 kHz in 5 decade steps. 
Accurate within 5% of dial setting from 5 Hz to 50 kHz; within 
10% of dial setting from 50 kHz to 500 kHz. 
Amplitude Response (1 kHz Reference) — Flatness is 0.3 
dB over entire range. 
Attenuation — Selectable from 0 dB to 70 dB in 10, 20, and 
40 dB steps with push buttons. Accurate within 0.2 dB for each 
step selected, additive. An uncalibrated control provides con- 
tinuous variation from 0 dB to —40 dB. 
Harmonic Distortion — <0.035% (—70 dB) from 20 Hz to 
50 kHz. <0.15% from 50 kHz to 500 kHz (RL =600 1). 
Maximum Output Voltage — 5 V RMS open circuit; 2.5 V 
RMS into 600 1). 
Output Impedance — 600 {), grounded. 
SQUARE WAVE 
Frequency Range and Accuracy — Same as sinewave. The 
squarewave switches on the 0° phase of sine out. 
Rise and Falltime — 50 ns or less. 
Amplitude — +5 V, fixed, open circuit. 
Output Impedance — 600 £), grounded. 
SYNC INPUT 
Oscillator can be synchronized to external signal. Sync range, 
the difference between sync frequency and set frequency, is a 
linear function of sync voltage. 
Input Impedance — 10 k{). 
included Accessory — Instruction manual. 


Order SG 502 Oscillator ................ ini GOae 
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Signal Generator 


SG 503 


250 kHz to 250 MHz 
Leveled, Variable Output 





Digital Readout of Frequency 





The SG 503 Signal Generator provides a leveled 
Output that is variable in frequency from 250 kHz 
to 250 MHz. The selected frequency is indicated 
by a built-in autoranging frequency counter with a 
three-digit LED read-out on the front panel. Accu- 
rately calibrated output voltage is variable from 5 
mV to 5.5 V peak-to-peak into 50 ohms. 


CHARACTERISTICS 
Frequency Range — 250 kHz to 250 MHz, pius 50 kHz refer- 
ence frequency. 
Frequency Accuracy — Within + 0.7 of one count of the least 
significant digit of indicated frequency. 
Amplitude Range — 5 mV to 5.5 V p-p into 50 2 termination in 
three decade ranges. 
Amplitude Accuracy (50 kHz Reference) — Within 3% of 
indicated amplitude on (X1) range, 4% on (X.1) range, and 5% 
on (X.01) range. 
Flatness (P-P) — From 250 kHz to 100 MHz, output amplitude 
will not vary more than 1% of the value at 50 kHz except that 
up to + 1.5%, — 1% variation may occur between 50 MHz and 
100 MHz on amplitude multiplier X.1 and X.01 ranges only. 
From 100 MHz to 250 MHz, amplitude variation is within 3% of 
the value at 50 kHz. 
Harmonic Content — Second harmonic at least 35 dB down. 
Third and all higher harmonics at least 40 dB down. 
Other — Rear edge card connection available to address the 
leveling circuit. 

INCLUDED ACCESSORIES 
Three foot precision 50 2 cable (012-0482-00); instruction 
manual. 


Order SG 503 Signal Generator ............ $2,010 


Tektronix offers service training classes on the TM 500 Cal- 
ibration Systems Package. For further training information, 
contact your local Saies/Service Office or request a copy of 
the Customer Service Training Catalog on the return card in 
the center of this catalog. 


For compatible accessories — refer to page 458. 


TM 500 MODULAR 
INSTRUMENTS 





Signal Generator 
SG 504 


245 MHz to 1050 MHz 
Leveled, Variable Output 





Frequency Modulation Capability 





The SG 504 Signal Generator provides a leveled 
output amplitude that is variable from 245 MHz to 
1050 MHz in two bands. Frequency is indicated 
by a high-resolution tape dial that expands each 
band over 28 inches. The accurately calibrated 
output voltage is variable from 0.5 V to at least 
4.0 V peak-to-peak into 50 2. 


CHARACTERISTICS 
Frequency Range — Low Band: 245 MHz to 550 MHz. High 
Band: 495 MHz to 1050 MHz, pilus 50 kHz or 6 MHz reference 
frequency (internally selected). 
Frequency Accuracy — + 2% of dial indication. 
Amplitude Range — 0.5 V to at least 4.0 V p-p. 
Amplitude Accuracy (At Reference) — Within 3% of indicat- 
ed amplitude. 
Flatness — +4% of amplitude at reference frequency. 
Harmonic Content — 2nd harmonic at least 25 dB down; 3rd 
and all higher at least 40 dB down. 
FM Input — Frequency Range: Dc to 100 kHz. Deviation Sen- 
sitivity: +9 V produces from +0.05% to +0.5% deviation of 
carrier, depending on output frequency. 
Frequency Monitor Output — =0.3 V p-p into a 50° load 
from 245 MHz to 1050 MHz. 


Rear Card Edge Connections — Address FM input, frequen- 
cy monitor output, and amplitude control. 





included Accessory — Instruction manual. 





ORDERING INFORMATION 
SG 504 Signal Generator 


(Includes Leveling Head) .......... ssmmeannes $3,400 
Replacement Leveling Head 
Orda 016-0282-00 :scssscsinecsscersanns saehudaseonsaniid . $450 
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TEK MAINFRAMES 


Shown above are the TM 515, TM 504, TM 506, RTM 506, TM 501 and TM 503 mainframes. 


The TM 500/TM 5000 mainframes allow the 
multifunctionality of a package of instruments. 
Literally hundreds of combinations of instrumen- 
tation packages can be configured for specific 
tasks by using TM 500 plug-ins. 


The TM 500 plug-in instruments operate in any of 
eight mainframes that accept instruments in 
combinations of up to six single-width plug-ins. 
One single-width plug-in instrument is accommo- 
dated by the TM 501. Up to six instruments can 
be accommodated in the TM 506 bench-top 
mainframe and the RTM 506 rackmount main- 
frame. Three and four-wide mainframes are also 
available and the five-wide Traveler Mainframe 
provides for applications that require instrument 
portability. 


The TM 5000 mainframes extend the conve- 
nience of the TM 500 concept into the program- 
mable instrument/IEEE Standard 488 area. The 
TM 5003 accepts up to three instruments at one 
time; the TM 5006 accepts up to six instruments 
at one time. These two TM 5000 mainframes 
were designed specifically for use with the 
Tektronix TM 5000 line of programmable, IEEE- 
488 compatible test and measurement instru- 
ments, but all of the TM500 manual plug-in in- 
struments will also operate in these same 
mainframes allowing manual and programmable 
instruments to be mounted together in adjacent 
slots. This capability permits unique compact 
combinations of test instruments to be assem- 
bled for specific test applications. 


Any of the mainframes may be operated with 
less than a full complement of plug-in instru- 
ments installed. TM 5000 instruments cannot be 
operated in TM 500 mainframes. 
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Benchtop 

The six benchtop mainframes are the TM 501, 
TM 503, TM 504, TM 506, TM 5003 and the 
TM 5006. The TM 503 and TM 5003 are the most 
compact of the multiple instrument units, each 
accommodating three single-wide plug-ins. The 
TM 504, TM 506, and the TM 5006 each include a 
high-power compartment at the right-hand end 
to supply higher current levels to instruments 
that provide higher performance or higher output 
levels. The TM 506, TM 5003 and TM 5006 incor- 
porate a quiet fan for optimum cooling. All 
benchtop models have feet, tilt-bails, handles, 
and front-panel power switches. All operate from 
110 V ac or 220 V ac. 


Portability 

All benchtop models have carry handles for por- 
table applications. TM 500 models further en- 
hance portable applications with sturdy cord- 
wrap rear feet plus optional protective front 
covers. The TM 515 Traveler Mainframe, howev- 
er, was designed for superior, multi-instrument 
portability. In its carrying configuration, it is a 
handsome piece of luggage with molded feet on 
the bottom and a comfortable, luggage-type 
handle. The TM 515 is extremely moisture and 
dust resistant and is designed to withstand the 
rigors of transport in car trunks and pickup 
trucks. Once at the destination, its rear cover is 
popped off to access the power cord and power 
switch and allow airflow for the built-in fan. Re- 
moving the front cover exposes up to five 
TM 500 plug-in instruments to reveal an opera- 
tional electronics lab traveling as a Suitcase. 





Rackmount 

The RTM 506 Rackmount Mainframe is electrical- 
ly identical to the TM 506. The TM 5006 Op- 
tion 10 is electrically identical to the standard 
TM 5006. Each instrument features a slide as- 
sembly and handles, plus a higher-power fan 
than the bench version to accommodate the 
higher ambient temperatures often found in en- 
closed racks and consoles. It is also possible to 
convert two TM 503’s into a rackmount assembly 
with a kit. This kit has the advantage of requiring 
four inches less depth than the RTM 506 for 
space-critical applications, but lacks the fan and 
the high-power compartments. Other kits are 
available to rackmount a single TM 503, a 
TM 503 with a monitor, or a TM 5003 with a 4041 
System Controller. 


Rear Interface Capability 

Most TM 500 plug-in modules contain a duplica- 
tion of the front-panel input and output connec- 
tions in the back. Some plug-in modules also 
have additional signal or control lines that are 
present only at the back of the instrument. 
These signals are available at the rear edge-card 
connector of each plug-in. Thus, the user can in- 
terconnect modules via the rear interface board 
to reduce front panel clutter and to perform 
functions not otherwise available. For example, 
the trigger output of a signal source can be in- 
terconnected to the rear input of a counter for 
instant frequency checks at the touch of a front- 
panel switch. Or, a digital multimeter and power 
supply may be interconnected to speed precise 
voltage setups without any need to move test 
leads. Any module can be internally connected 
through the mainframe and also can be external- 
ly interfaced out the back panel. 


TEK 





TM 5003 and TM 5006 mainframes shown above. 


Mainframes can be interfaced in a variety of 
ways. A user can solder together the appropriate 
connector pins on a standard mainframe, or can 
order the mainframe with Option 02. Option 02 
provides factory-installed square-pin conectors 
at the rear interface between the mainframe and 
the plug-in instruments, plus a multi-pin connec- 
tor and one or more BNC connectors mounted 
on the rear panel of the mainframe. To allow as 
much flexibility as possible, these connectors are 
not prewired. A wire kit consisting of specially 
prepared jumper wires and coax cables is pro- 
vided with the option. Then, interfacing between 
instruments within a mainframe and with external 
devices is simply a matter of connecting the ap- 
propriate terminals together. 


The TM 515 Traveler Mainframe is available with 
the Option 05 interface which includes every- 
thing in the Option 02 except the rear panel 
multi-pin connector, the mating cable connector, 
and the BNC connector. 


Economy 

TM 500 and TM 5000 mainframes represent a 
most economical approach in test and measure- 
ment instrumentation. Relatively fixed packaging 
costs for frames, covers, primary power circuits, 
unregulated secondary power circuits, and other 
items are a significant portion of the cost of a 








T™ 5003 


typical instrument. Since these fixed costs asso- 
ciated with packaging are shared by many func- 
tional instruments in the TM 500 line, the cost- 
per-function may be lower than comparable, one 
or two-function monolithic instruments. Because 
of its modularity, expandability, and versatility, 
the modular concept represented by TM 500 
may provide the lowest’ cost-per- 
test/measurement when you are considering 
multifunction usage. 


The ability to upgrade to a higher-performance 
system without replacing the entire investment is 
made possible by the compatibility between the 
TM 500 and TM 5000 lines. Reduced cabling 
costs made possible by the rear-interface capa- 
bility, the requirement for fewer GPIB cables for 
an equal number of instruments in the TM 5000 
line; and the reduced space requirements for a 
measurement system all contribute to unprece- 
dented economy for test and measurement 
requirements. 


Power Requirements 

All of the mainframes have manually selectable 
taps on the power transformer which permit op- 
eration on 100 V, 110 V, 120 V, 200 V, 220 V, or 
240 V + 10%. Power line frequency range for the 
TM 501 and TM 503 is 48Hz to 440 Hz. Power 
line frequency range for all of the other main- 


TM 5000/TM 500 
MODULAR INSTRUMENTS 


frames is 48 Hz to 66 Hz, except that the TM 515 
may be purchased with Option 06 which extends 
its upper power line frequency range to 440 Hz. 
Maximum power consumption of each is shown 
in the following table. 

ENVIRONMENTAL CHARACTERISTICS 
Temperature Range — Operating: 0°C to +50°C. Nonoper- 
ating: —55°C to +75°C. 

Altitude Range — Operating: Sea level to 4600 m (15,000 ft). 
Nonoperating: Sea Level to 15 000 m (50,000 ft). 


The TM 5003 and TM5006 comply with IEEE 
Standard 488-1978 





ORDERING INFORMATION 


TM 5003 Power Module Mainframe ...... $790 
Option 02 — Rear Interface .............ccceseeessessceeceesesenes +$100 
TM 5006 Power Module Mainframe ... $1,050 
Option 02 — Rear Interface ............ccsscsccseseesecsessseeseess +$180 
Option 10 — RackMOUNt .......cccccccceecscesseececseereeeneeeeeeee +$100 
Option 12 — Option 02 & Option 10 Combined ......... +$280 


ORDERING INFORMATION 


TM 501 Power Module Mainframe ........ $340 
Option 02 — Rear Interface .............sssesccecesceeersessneseees +$60 
TM 503 Power Module Mainframe ........ $340 
CER ES 0 FIRE CFIRT TID | ictessinnneenisncinsnnnincntianiannananiniis +$85 
TM 504 Power Module Mainframe ........ $375 
Option 02 — Rear Intertace ...........0crcsssssessersesees +$115 
TM 506 Power Module Mainframe ........ $525 
Option 02 — Rear Interface ...........scssescerseseseeseeenseesees +$170 
RTM 506 Rackmount Power Module 

ee ee $680 
Option 02 — Rear Interface ..........cccssecsssseerereesereees +$180 
TM 515 Power Module Mainframe ........ $650 
Option 05 — Rear Interface ..........cccsccsssssesssersccseesensenes +$85 
Option 06 — 48 Hz to 440 Hz Fann 0... eeeeeeeeeeee +$165 


CONVERSION KITS 
Cabinet-to-rackmount conversion kit, equipped with slide out 
assembly, required to convert a TM 5006 to rackmount capa- 
bility. 
rer GAS GOGAT sccpccaesssssrnrvireavevnseceusiiinsansinientvinemaeesen $160 
Rackmount-to-cabinet conversion kit, equipped to convert a 
TM 5006 with rackmount capability to cabinet style. 

EN DA OO | sais isncisiciannacseinaneninsioearsebanaceeiiaen $60 


Cabinet-to-rackmount conversion kit, equipped with slide-out 
assembly to rackmount a 4041 Instrument Controller to the left 
of a TM 5003. 

Cedar’ B4G-ORG6-OD | ccssanssssncisxisasstarisncvisnsisesasmaseeverovreninass $190 


MAINFRAMES DIMENSIONS AND WEIGHTS (WITHOUT PLUG-INS) 





TM 5003 TM 503 RTM 506 TM 515 
Dimensions _| mm | in | mm _|_in | mm | in | mm | in | mm | in | mm _| in | mm _|_ in | mm |_ in 
Width 230 90 445 17.5 99 3.9 221 8.7 305 12.0 442 17.4 483 19.0 381 15.0 
Height 194 7.6 194 7.6 152 6.0 152 6.0 152 6.0 152 6.0 133 53 173 6.8 
Depth 488 19.2 488 19.2 389 15.3 432 17.0 508 20.0 508 20.0 480 18.9 508 20.0 
Weight ~ |} ie | | te | | i | —a_{ te | s | kg | wm | ko | w& | kg | wb 
Net 8.6 32.0 18.5 29.0 32.0 22.5 
Shipping 12.0 46.0 a r Po 26.0 41.0 46.0 30.0 
Max Power 
Consumption"! 300 VA 650 VA 85 VA 250 VA 460 VA 670 VA 670 VA 500 VA 


*! Actual power consumption depends on plug-in selection and operating modes. 
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TM 5000/TM 500 
ACCESSORIES 


TE 


Mainframe Retainer Bar 





The mainframe retainer bar modification § kit 
comes complete with the retainer bar, all neces- 
sary parts and instructions. 


You may modify the TM 504 or RTM 506/TM 506 
Mainframe; each has a separate kit. Initial installa- 
tion requires replacement of an existing bottom 
member of the mainframe with a new part sup- 
plied in the kit. Then, the retainer bar can be 
simply added or removed with four screws acces- 
sible from the bottom of the mainframe. 

a SS oS SE ee See Se 


ORDERING INFORMATION 
TM 504 Mainframe Retainer Bar Kit 


eco gt Eh ES | $45 
TM 506/RTM 506 Mainframe Retainer 
Bar Kit. Order 020-0549-00 .............0ce0000 $50 


TM 5000 Series Plug-in Retainer Kits 
in Process 





Mainframe Rear Interface 


TM 500 and TM 5000 Mainframes offer the unique 
ability to have separate modular instruments inter- 
connected through the rear interface board of 
each mainframe. For example, the rear trigger 
output of a signal source can be interconnected 
to the rear input of a counter for instant frequency 
checks at the touch of a front-panel switch. Or, a 
digital multimeter and power supply may be inter- 
connected to speed precise voltage set-ups with- 
out any need to move test leads. Any module can 
be internally connected through the mainframe 
and can also be externally interfaced out the 
back panel. 


404 


Most TM 500 and TM 5000 Plug-in modules con- 
tain a duplication of the front panel input and out- 
put connections in the back. These interface lines 
are built into the rear-edge circuit card connector 
of each plug-in. Some modules also have addi- 
tional signal or control lines which are present 
only at the back of the instrument. In either case, 
different modules may be interconnected by the 
user to reduce front panel clutter or to perform 
functions not otherwise available. 


Mainframes can be interfaced a variety of ways. 
A user can solder together the appropriate con- 
nector pins on a standard mainframe, or can or- 
der the mainframe with the Option 02. The Op- 
tion 02 version of the mainframe comes equipped 
with square pin connectors on the rear interface 
circuit board and a special wire kit consisting of 
standard wires and coaxial cables with mating 
square pin receptacles. Option 02 also provides a 
rear-panel male connector, mating cable connec- 
tors, and one BNC connector per plug-in 
compartment. 


The square pin connectors eliminate the need to 
hand-solder connections to the interface circuit 
board, extending the life of the mainframes. The 
remaining Option 02 components offer a variety 
of interfacing alternatives limited only by the us- 
er's ingenuity and imagination. 


The TM 515 Mainframe is available with an Op- 
tion 05 interface that includes everything in the 
Option 02 except for the rear panel male connec- 
tor, mating cable connector and the BNC 
connectors. 


Tektronix has published a Rear Interface Data 
Book that contains information on the interfacing 
capability of each instrument “family.” This book 
is available through Tektronix by filling out a card 
included in each mainframe package. 


Tektronix also makes a low-cost “do-it-yourself” 
Rear Interface Modification Kit. It enables those 
who don't need the full flexibility of factory in- 
Stalled interface pins at every connector to install 
a limited rear interface on any TM 500 and 
TM 5000 Mainframe except the TM 501. The kit 
includes fourteen square pins, and three coaxial 
cables, all with female pin receptacles. Installation 
instructions also included. For “do-it-yourself” 
modification kit: 


Order 040-0846-01 ..............scccccseseccssseeees $49 


Accessory Pouch 





While the TM 501, TM 503, TM 504, and TM 506 
TM 5003/5006 Mainframes were designed primari- 
ly for bench use, they are frequently carried away 
for service elsewhere. Taking along the probes, 
cables, terminators, and other accessories usual- 
ly required can then be a problem. The soft vinyl! 
accessory pouch neatly solves this problem; stur- 
dy snap-around straps let the pouch be secured 
to the carrying handle of any TM 500/5000 Main- 
frame or Tektronix Oscilloscope, or the straps 
may be snapped together to form a carrying han- 
die for the pouch to be used independently. A 
convenient side zipper lets accessory items be 
removed or stored without removing the pouch 
from the mainframe handle. Dimensions ~9'/ in 
long x 5% in wide x 2 in high. 


SPTCEOE OUR OSS THUD, sasncccscansesasensasinacscanvans $25 


TM 500 Carrying Case 





These luggage-type carrying cases for TM 500 
equipment are molded of high strength glass-ep- 
oxy. The TM 503 model weighs 12 pounds empty 
and measures 23'/2 inches long by 8'/2 inches 
thick by 153 /2 inches high, including rubber feet, 
lockable latches, and handle. Inside, the resilient 
polyurethane foam is molded to accept a TM 503 
(with or without the protective front cover) plus 
either a spare TM 500 family module or a 200 
Series Miniscope. A third compartment in the 
foam accepts miscellaneous cables, accessories, 
or small tools. 


The TM 504 case has a molded foam insert that 
will accept the TM 504 (with or without the protec- 
tive front cover) but has no provisions for spare 
modules or tools. It is 610mm long x 216mm 
thick x 445 mm high, (24 in. long by 8.5 in. thick by 
17.5 in high) and weighs = 14 pounds empty. 

et eS EE a ee ee Se 


ORDERING INFORMATION 
Carrying Case for TM 503 


Order 016-0565-00 : ssvsissvsnccssssscssovccssssscncs $395 
Carrying Case for TM 504 
OPEC? OTE GOS OD sccccuvesssizccssncesoucnnevasese $425 
Carrying Case for TM 515 
Order 016-0643-00 ssvsssssvesnensecssssvnesenneses $400 





| 


TEK 


Tek Lab Cart Model 3 





This Lab Cart is especially designed for a 
rollabout configuration combining TM 500/5000 
Instrumentation with the Tektronix oscilloscope of 
your choice. It features pistol-grip tilt control and a 
large accessory drawer in the base. The top tray 
accepts any Tektronix 7000 Series, 5000 Series, 
or portable oscilloscope. The Model 3 comes 
Standard with one lower shelf that will support 
either a TM 503 or TM 504 with plug-ins. Addition- 
al shelves are available as optional accessories. 
Maximum capacity of the lower shelf area is two 
T™/ 503's or TM 504's, stacked, or up to a 
Tektronix 7000 Series oscilloscope in size—with 
TM 500 packages placed on the tray at your 
option. The power distribution module on the rear 
underside of the top tray provides four power 
outlets and a 15 foot line cord. 


International modification (Option 01) deletes 
power distribution module. 
eS ee ee Fe ee 


ORDERING INFORMATION 


TEK Lab Cart Model 3 (Blue) ............... $560 
TEK Lab Cart Model 3D (Brown) ............ 560 
Option 01 — Without Power Distribution Module ............ NC 
Additional Lower Shelf (TM 500 Only) 

Order 436-0132-01 (Blue) ........cecseeeeeeeees $37 
Order 436-0132-02 (Brown) .......ccccceeeeees $55 


Safety Belt to secure oscilloscopes or TM 500/5000 to top 
tray or lower shelves (not needed for 5000 or 7000 Series on 
top tray). 

Oye SISOS GA accncecensscmnnnnnctneennnnnninnaiawin $24 
Se ae et a ee 


Protective Front Cover 


A snap-on front cover, molded of high impact 
plastic, is available for the TM 503 (shown above), 
TM 504, and TM 506 Mainframes. The cover adds 
45 mm (1.75 in) to the length of the TM 503, 
TM 504, and TM 506 Mainframes, and clears the 
longest knob projections on any of the 
instruments. 

Eat ee a a EO CEs SL Se ee 


ORDERING INFORMATION 
TM 503 Front Panel Cover 


ONSET ZOO HT SGG DG. ascennccccvecacseccessscesessneses $18 
TM 504 Front Panel Cover 
Order 200-1727 OD sessssnsneinisevcasoaneasaeanasaes $17 
TM 506 Front Panel Cover 
CHEE ZOOE1 72RD scansscsnaxesccmsnnnnnsasnncccnsass $20 





Rain Covers 





These soft, weather-proof, vinyl-coated Rain Cov- 
ers come in sizes for TM 503 and TM 504 instru- 
mentation packages and include adequate space 
for protective front covers, as well. They feature 
heavy-duty zippers that open from either end, 
and include their own carrying handles, offset to 
compensate for the off-center balancing point of 
TM 500 instrumentation packages. The color is 
Tek blue. 

(fo SS Re Eee 


ORDERING INFORMATION 
TM 504 Rain Cover 


Order O16-GG21-00 sicssiscsssccsctinnssscnccstaccccens $45 
TM 503 Rain Cover 
COREE CIS SACO sccssecevenesepesmnecseuniicions $35 


Flexible Plug-in Extender Cable 





Designed to couple a TM 500 or TM 5000 Plug-in 
with the mainframe rear interface board connec- 
tion extender, cables provide a completely flexi- 
ble connecting point outside the mainframe for 
plug-in operation during test or check-out. 

eae bo a a 


ORDERING INFORMATION 
GPIB Extender Cable 


Order GET-OGGG-OO wsnsssiisscicaneascictaciainssies $110 
Extender Cable 
Order OB 7-DG ASO? scevssccsasstcsiscxssenccesexees $130 





1105 Battery Power Supply 





TM 500 Instruments in their mainframes may be 
operated with the 1105 Battery Power Supply 
when suitable ac line power is not available. The 
1105 is rugged and portable, operating on internal 
batteries or an external dc source. Operating time 
is dependent on the number and type of plug-ins 
being powered, and their operating mode. The 
following table shows estimated operating time 
for a full mainframe in a typical situation. 


TAN BG iscintssiscscusacrsmmcrmenmmaninctiasmanunassavates 5.0 hours 
TOA Be ssisicitnctitiiiieminnnicncmmamicmmannmsmns 1.6 hours 
1S. ee ee re 1.3 hours 
Cl) a es 0.9 hours 
IE MN es ccebea iceeeasanScrtcrcianieenuiinnin 1 hour 


ORDERING INFORMATION 


1105 Battery Pack: csssssisssscisssscsevsscessssa $1,430 


Option: OF —— 230 'V Costin . ssecaresescessraccasnenspacnzyoonsseennsss NC 
SS a SS St Ee Se ot ee 
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TM 5000/TM 500 
ACCESSORIES 


TE 


Plug-in Storage Compartment 





An electronic engineer or technician away from 
their bench seldom has enough storage space for 
probes, cables, “tees”, accessories, and small 
tools. The plug-in storage compartment is a use- 
ful adjunct to many rollabout and Travel Lab 
configurations. If all five compartments in your 
TM 515 Traveler Mainframe are not used for a 
particular field application, add a plug-in storage 
compartment for extra convenience. Even a 
rackmount TM 500 installation might profit by 
readily-available terminators or attenuators in a 
presently unused compartment. Compatible with 
all TM 500 Mainframes and 5000 Series Oscillo- 
scope Mainframes; inside dimensions 250 mm L x 
51mm W x 106mm H, (9%in L x 2in W x 
4'/4 in H). 


Plug-in Storage Compartment 
OPGeF 016 COE2O1 sccuscnecssenesssesscsssetssinenuars $125 


TM 500/5000 Biank Panel 





When operating TM 500/5000 Instruments with 
less than the full complement of plug-ins, the 
blank plug-in panel can be used to cover unused 
compartments. 


Blank Plug-in Panel 
ORGS O16 OTS -.snnctencevnsecnansetcntkarscsonvsestie $25 
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TM 500 Custom Plug-in Kits 





Single and double compartment sizes 

A complete test and measurement set-up for 
many typical jobs requires at least one nonstan- 
dard item. Such items commonly include relay 
circuits or manual switches for routing signals; 
test oscillators at pre-set frequencies for align- 
ment purposes and markers; digital logic circuits 
for sequencing, timing, and control; special pro- 
cessors or converters such as log amps, multipli- 
ers, and analog-to-digital converters; and a vari- 
ety of other system elements which are usually 
not available or economical as complete commer- 
Cial instruments. The construction and packaging 
of these special items is always a problem, and 
the sheet metal work and provision for necessary 
power supplies often far exceeds the cost of the 
functional elements. This is why the TM 500 line 
includes custom plug-in kits. The kits provide 
perforated main circuit boards that allow rapid 
construction and wiring of circuits using both 
discrete components and integrated circuits. Also 
included are top and bottom rails, side cover, 
front sub-panel, and a blank dress panel, and the 
latch mechanism. An instruction sheet details the 
voltages and currents available in the power 
module. Standard voltage regulator ICs can be 
used to provide exact voltages for most individual 
power supply requirements. The finished special- 
purpose circuitry or instrument is physically com- 
patible with other TM 500 Instrumentation. 


Single Compartment with Power Supply 

A blank plug-in kit complete with power supply 
parts and circuit board layout is now available. A 
single-wide compartment, this plug-in kit saves 
set up and build time as the power supply 
circuitry is designed and kitted for you. 


Specifically, the supplies parts are: 

(1) A ground-referenced positive supply, capable 
of +7 V to +20 V at up to 400 mA. (Adjust- 
ment is centered at 15 V; change of resistor 
values required for total 7 V to 20 V range). 


(2) A ground-referenced negative supply, identi- 
cal to supply No. 1 except for polarity. 


(3) A ground-referenced supply nominally 5 V, not 
adjustable, with current capability up to 
1 ampere. 


A series of TM 500 Construction Notes provide 
direction for building custom circuits using the 
TM 500 Blank Plug-in Kits and standard compo- 
nents. Among the construction notes available 
are: Suggested Power Supply Circuits and Ther- 
mal True RMS Converter: 

NA Re at Se tt EN ES TTS SIN TA) RIS cre OD ONE Tw R 


ORDERING INFORMATION 


Custom Plug-in Kit — With Power Supply 
(Single Compartment) 


OrdOE D4D-CB0S-O2 arconessnasnensnssansoevenvcanss $115 
Custom Plug-in Kit — Single Compartment 
Oveler'040-0GS2-05 ssssssssssscsansinvcsciseccetasses $95 
Custom Plug-in Kit — Double Compartment 
OORT CAT SGU? sctsnnieninns $125 
Custom Plug-in Kit — Single Compartment 
Without ECB. Order 040-0821-03 ........... $60 


AE A Se ES ae 
GPIB ACESSORIES FOR TM 5000 SERIES 


GPIB CABLES 
GPIB Cable — .5 m. Order 012-1015-00 ...........cee. ee eeeeeees $65 
GPIB Cable — 2 m. Order 012-0630-01 .........cccccscsseeeeees $75 
GPIB Cable — 4 m. Order 012-0630-02 ...............ccc0e00 $115 
GPIB Cable — 2 m, double shielded. 
er OSes isomerate $90 
GPIB Cable — 4 m, double shielded. 
Cnler G12. GBS OG: isincccsnssstcccnnatancsssnartnesrisnnnitacennmaminiinnss $150 


GPIB EXTENDER 
4932 GPIB Extender — Provides a cost-effective way to inter- 
connect remotely located GPIB instruments, allowing commu- 
nication at distances up to 500 meters (1650 feet). See page 
139 for additional INfOFTMALION.. .......ccccccecccereseessssseeeeeeees $1,195 


TEK 


CURVE 
TRACERS 


CONTENTS 


576 Curve Tracer System ‘ 408 
172 Programmable Test Fixture ..................... 410 
176 Pulsed High-Current Fixture .................... 411 
577 Curve Tracer System ........ . wo. 412 
178 Linear IC Test FIxture: sciiscisscsiicecsessescrscecs V4 
5CT1N & 7CT1N Curve Tracer 

PRINS: iscesssssesees seaneeuibbenenasuebeates tease on SAO 
Socket Adaptors _ eta 416 


Curve Tracers can deliver comprehensive 
information about a multitude of semicon- 
ductor devices and integrated circuits, from 
two- and three-terminal devices through the 
full range of linear integrated circuits, from 
transistors and diodes to optoisolators, 
thyristors, and operational amplifiers. 


These versatile measurement tools give you 
more than pinpointed parameters. A curve 
tracer can show you what happens be- 
tween specified points in a quickly graphed 
curve, thus providing the valuable perform- 
ance data necessary for accurate design, 
analysis, and evaluation. 


lf you are well acquainted with Curve 
Tracers, you will find the Curve Tracer 
System descriptions in this section helpful in 
choosing the system that best meets your 
requirements. If you would like to receive 

a brochure, application notes, and other ma- 
terials to learn more about Curve Tracers 
and their measurement capabilities, please 
use the reply card; or, for faster action, 
contact a Tektronix Sales Engineer at the 
Sales Office nearest you. 
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CURVE TRACER 
SYSTEM 


TE 





576 
Maintrame - 


Socket 





Adapter Zz 
kes 7 
pena ~— /y “An — Standard 
tes —} Test Fixture 
576 





Tests Two- and Three-Terminal 
Discrete Semiconductors 


Power Capability Up to 220 W 
Convenient Scale Factor Readout 


Other Test Fixtures for Testing Power 
Devices and Semiautomated Testing 
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The Tektronix 576 Curve Tracer System continues 
to hold the title “standard of the industry”. The 
576 accepts three different test fixtures: the 
Standard Test Fixture, 172 Programmable Test 
Fixture (see Alphanumeric Index), and the 176 
Pulsed High-Current Fixture (see Alphanumeric 
Index). The 576 is an excellent general purpose 
curve tracer system that performs well in applica- 
tions where high-current testing is required. 


With the Standard Test Fixture, the collector 
supply of the 576 delivers up to 220 watts peak to 
the device under test. The step generator can 
deliver up to 2 amps in both its current and 
voltage modes of operation. With the 176 High- 
Current Fixture, the 576 is capable of pulsed 
collector operation up to 200 amps peak. 


One of the features that sets the 576 apart from 
the Tektronix 577 Curve Tracer System is the 
display area adjacent to the 576's CRT. These 
alphanumeric indicators provide vertical and hori- 
zontal deflection factors, step amplitude, and 
Beta/div or Gm/div. The Beta or 9m readout saves 
the operator from the arithmetic usually neces- 
sary to arrive at these parameters. These indica- 
tors also provide a permanent record of major 
knob settings in 576 CRT photographs. 





Another unique feature of the 576 is the Calibrat- 
ed Display Offset. Combining a calibrated posi- 
tion control and a display magnifier, the Display 
Offset increases resolution and allows the opera- 
tor to make more precise measurements. 


Other features of the 576 Curve Tracer include: 
adjustable current limiting in the step generator, 
either 300 us or 80 us pulse width in pulsed base 
operation, pushbuttons to check display zero and 
calibration, and an illuminated graticule. 





TEK 


CHARACTERISTICS 
COLLECTOR SUPPLY 

Modes 
Norm: Positive or negative full-wave rectified ac (line frequen- 
cy); dc positive or negative. 
Leakage: Emitter current rather than collector current mea- 
surements with an increase in the basic vertical deflection fac- 
tor to 1 nA/div. 
Voltages*' 


Range 
Max Continuous 
Peak Current 


Peak Pulse 
Mode Current 


*! Peak open circuit voltages within +35% and — 5% of indi- 
cated range. 

Series Resistance — From 0.3 to 6.5 MQ in 12 steps, all 

within 5% or 0.122. Peak Power Limit Setting: 0.1 W, 0.5 W, 

2.2 W, 10 W, 50 W, 220 W. 

Safety interlock — Protects operator from 75 V, 350 V, and 

1500 V collector voltages. 


STEP GENERATOR 
Current Mode — Step/Offset Amplitude Range: 5 nA/mvV/step 
(with X0.1 Mult) to 2 V/step, 1-2-5 sequence. Maximum Cur- 
rent (Steps and Aiding Offset): X20 Amplitude setting, except 
X10 (2 A) at 200 mA/step and X15 (1.5 A) at 100 mA/step. 
Maximum Voltage (Steps and Aiding Offset): At least 10 V. 
Maximum Opposing Offset Current: X10 Amplitude switch set- 
ting or 10 mA, whichever is less. Maximum opposing voitage is 
limited at 1 V to3 V. 
Voltage Mode — Step/Offset Amplitude Range: 5 mV/step 
(with X0.1 Mult) to 2 V/step, 1-2-5 sequence. Maximum Volt- 
age (Steps and Aiding Offset): X20 Amplitude switch setting, 
40 V max. Maximum Current (Steps and Aiding Offset): At 
least 2A at 10 V, derating linearly to 10 mA at 40 V. Short 
Circuit Current Limiting: 20mA, 100 mA, 500mA + 100%, 
—0%; 2 A +50%, —0%. Maximum Opposing Offset Voltage: 
X10 Amplitude switch setting. Maximum Opposing Current: 
Limited at 5 mA to 20 mA. 
Accuracy 
Incremental: Within 5%, between steps, within 10% with X1.0 
Mult. 
Absolute: Within 2% of total output including offset, or 1% of 
Amplitude setting, whichever is greater. 
Offset Multiplier: 0 to X10 the Amplitude setting, continuously 
variable. Polarity Aid(s) or Oppose(s) the step polarity. 
Step Rates — X0.5, X1 (Norm), and X2 the collector supply 
rate. The collector supply rate is twice line frequency. 
Pulsed Steps — =80 us or 300 us width, at Norm or X0.5 
rates. 
Offset Step/Offset Polarity — The Step Gen polarity is the 
same as the Collector Supply polarity, and positive in the ac 
position. Step polarity may be inverted by actuating the Invert 
pushbutton. 
Step Family — Repetitive or Single Family (manually 
actuated). 
Number of Steps — Digitally selectable between one and ten. 





DEFLECTION CONTROLS 


Display Accuracies*' 
OFFSET and MAGNIFIED 
with CENTERLINE 
VALUE from: 
NORM and 100-40 10-0 
Dc MODES div div 
Vert Collector 
Current 3% 2% 3% 4% 
Horiz Collector 
Volts 3% 2% 3% 4% 


Horiz Base Volts 
LEAKAGE MODE 


4% 


Vert Emitter 

Current/div: NOT APPLICABLE 
10 nA-2 mA/div 

1 nA-200 p»A/div 2% + 13% + 14% + 
(Magnified) 1nA 1nA | 1nA 
5. 2, 1 nAldiv 


Horiz Collector or 


Base Volts with Em- NOT APPLICABLE 


mitter Current/div of: 

100, 10, or 1 nA 3% plus 
25 mvV/ 
vert div 

200, 20, or 2 nA 3% plus 
50 mvV/ NOT APPLICABLE 

500, 50, or 5 nA 3% plus 
125 mvV/ 

Vert Step 

Gen Position 

Horiz Step 

Gen Position 





*' With standard test fixture, shown as a percentage of highest 
on-screen value . 

Vertical Deflection Factor — Collector Current: 1 uwA/div to 

2 A/div, 20 steps in 1-2-5 sequence (0.1 wA/div with X10 mag- 

nification). Emitter Current: 1 nA/div to 2 mA/div, 20 steps in 

1-2-5 sequence. Step Generator: 1 step/div. 

Horizontal Deflection Factor 

Collector Volts: 50 mV/div to 200 V/div 12 steps (5 mV/div with 

X10 magnification). 

Base Volts: 50 mV/div to 2 V/div, 6 steps (5 mV/div with X10 

magnification). 

Step Generator: 1 step/div. 

Displayed Noise*' 


Range 


Horizontal — Base 
Horizontal — Collector 


5 mV 


*! 1% or less, or the values shown. 

Calibrator (Cal) — Dc voltage (accurate within 1.5%) provided 
to check and adjust vertical and horizontal gain. 

Position Controls — Fixed 5 div increments within 0.1 div. 
Continuous fine control over 5 div or less. 

Display Offset — 21 calibrated positioning increments, verti- 
cally or horizontally, of 0.5 div or 5 div with X10 Magnifier. 


CRT AND READOUT 
CRT — 165 mm (6.5 in) rectangular with parallax-free, illumi- 
nated graticule in centimeters. The calibrated area is 10 cm 
vertical by 10 cm horizontal (12 cm usable horizontal). 
GH (P31) Phosphor standard normally supplied. 
Readout — The readouts, adjacent to CRT, are digital indica- 
tors of the following parameters: Per Vert Div from 1 nA/div to 
2 A/div; Per Horiz Div from 5 mV/div to 200 V/div; Per Step 
from 5 nA/step to 2 A/step, 5 mA/step to 2 V/step; 3 (Beta) 
or Gm, Per Div from 1 « to 500 k calculated from Current/Div, 
X10 Mag, Step Amplitude, and X0.1 Mult. 





CURVE TRACER 
SYSTEM 


STANDARD TEST FIXTURE 
Description — A plug-in fixture wth two sets of five pin test 
terminals, the Emitter Grounded or Base Grounded switch, 
Left-Off-Right switch, Step Gen Output Ext Base or Emitter 
input and the Operator Protection Box. The test terminals ac- 
cept either the six pin universal adaptors, three pin adaptors, or 
the high-power transistor adaptors with Kelvin contacts. 


POWER REQUIREMENTS 

Power Source — Operates only with an unbalanced-to-ground 
power source. For safe operation, the power line neutral (white 
or “identified” conductor) must be connected to the instrument 
neutral (unfused), and the power plug safety ground (green 
conductor) must return to ground through a different path than 
the power line neutral. 

Voltage Ranges — The quick-change line-voltage range selec- 
tor accommodates 90 V ac to 136 V ac or 180 V ac to 
272 V ac (six positions) at a line frequency of 48 Hz to 66 Hz. 


Maximum Power Consumption (With or Without Adaptors) 
— 305 W. Standby Power: =60 W. 


ENVIRONMENTAL CHARACTERISTICS 
Ambient Temperature — Performance characteristics are val- 
id over an ambient temperature range of + 10°C to +40°C. 


PHYSICAL CHARACTERISTICS 





INCLUDED ACCESSORIES 

Transistor adaptor (013-0098-02); FET adaptor (013-0099-02); 
TO3 adaptor (013-0100-01); TO66 adaptor (013-0101-00); axi- 
al lead diode adaptor (013-0111-00); stud diode adaptor 
(013-0110-00); Kelvin sensors for large and small plastic tran- 
sistors (013-0138-01); protective cover (337-1194-00); instruc- 
tion manual. 

a em 


ORDERING INFORMATION 
576 Curve Tracer 
with Standard Test Fixture ................. $10,755 


The 576 Option 01 deletes the parameter readout module but 
maintains provisions for insertion of the module (020-0031-00) 
at any time. 


oe | Re —$700 
Auto Scale-Factor Readout Module — 
ee IR BD sc ctessisctecaiciiciensiieieaicteiiaieeiisnssiaaniasidaniamiien, $1,500 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 


Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 


Option A4 — North American 240 V/15 A, 60 Hz 
0 ee a rere ee ee ee 


OPTIONAL ACCESSORIES 
Test Setup Chart — Package of 250. 
Onder O7O-DBTO-O1 | sisincsrvsccicrssrececssnsscactsccnscressensscacsstcesinte $10 
172 — Test Fixture. (See page 410.) .......csssssseseeees $4,515 
176 — Test Fixture. (See page 411.) ......sccccecsseseeseeeee $5,105 


Socket Adaptors — (See page 416.) 


Camera — C-59A and adaptor. 
CEG 15 FDI) scssnxisasscscanrainsessciseseneuciaenbicnieneeninaaits $1,275 
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CURVE TRACER 
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172 


Semiautomated Test Fixture 





Tests Up to 11 Parameters 


Reduces Total Test Time 





576 
Maintrame 


Socket 
Adapter 


172 
Programmable 
Test Fixture 


The 172 Programmable Test Fixture, when used 
with the Tektronix 576 Curve Tracer, permits the 
operator to program a sequence of tests of J 
FETs, transistors, and diodes. 


The 172 can greatly reduce total test time in 
applications when more than one measurement is 
made on a batch of many devices. Without the 
172, all devices in the batch must be repeatedly 
inserted in the test fixture, once for every mea- 
surement. However, the 172 Programmable Test 
Fixture performs as many as eleven different 
tests on each device. 


The 172 sequences through the various tests 
either automatically or manually. A variable rate 
control is provided to set the test sequence at a 


TESTS THAT CAN BE 
PERFORMED ON: 


Test 
1 bs Hee 
Vv _(san 
BE 


FETs 


< 
v 
oh 
: 
@ 


Nm 
i 


3 Hee loss 


PROGRAMMABLE TEST FIXTURE 








rate which is best for the operator. New operators 
require more time per test, but with experience 
they will want to test at a faster rate. A front-panel 
switch or an optional foot switch advances the 
test in the manual mode. 


CHARACTERISTICS 
VERTICAL AND HORIZONTAL AMPLIFIERS 

Display Accuracies — The same as the 576 Curve Tracer 
with its included Standard Test Fixture. 

Vertical Deflection Factor — Tests 1 and 2 (Collector or Emit- 
ter Current): 1 1 uA to 2 A/div in 20 steps. Tests 3, 4, and 8, 9, 
10, 11 (Collector or Breakdown Current): 1 uA to 0.5 A/div in 
18 steps. Tests 5, 6, 7 (Leakage Current): 1 nA to 0.5 A/div in 
27 steps. All steps are in a 1-2-5 sequence. 


PROGRAMMABLE CAPABILITIES 


Ve Peak Current up to 10 A Peak Volts up to 350 V. 


Horiz range is 100 mV/div to 2 V/div (other conditions same as Test 1). 
Base Drive: 100 nA to 110 mA. When testing J FETs the base terminal is shorted 


to the emitter terminal. 


(sat) (on) 
Vee Ros 


> 


Same as #3 


uo 


Ice - lces 
lcer with external 


short or resistor 


coo loss | | Same as #5 
leo | | tk | Same as #5 


8 Vipryceo OF 
Vierycer With 
external resistor Vv; 


7 [Voences [8Voss |__| Same as #8 
10 [Vianceo | 8¥ass"_ |__| Same as #8 
7 [eneso | | Va | Sameas #8 


MN 





Collector Sweep: three fixed ra 
currents on these ranges are 1. 


Ss; 2 V, 5 V, and 20 V peak. Short circuit 
A, 2 A, and 150 mA, respectively. 


Voltage Supply: 1 V to 500 V dc. Leakage current measurements to 0.5 mA. 
The most sensitive deflection factor is 1 nA/div. 


Current Supply: 100 nA to 11 mA dc for breakdown voltage measurements 
to 500 V. Up to 100 mA dc for breakdown voltage measurements to 50 V. 


*! All of the test conditions for Test 1 are controlled by the 576 front-panel controls. Test 2 has the same conditions as Test 1 
except the horizontal amplifier is connected to the emitter-base terminals, and the horizontal deflection factor is controlled by the 


programming card. 


For the remaining test the only 576 controls that are functional are the Polarity and CRT controls such as Intensity, Focus, 


Display Offset. 
410 


Horizontal Deflection Factor — Test 1: 0.05 V/div to 
200 V/div in 12 steps. Test 2 (Base Voltage): 100 mV/div to 
2 V/div in 5 steps. Input Z for Test 2: At least 100 MHz at 
100 mV/div and 200 mV/div. 1 MQ (within 2%) at 0.5 V/div, 
1 V/div, and 2 V/div. Tests 3 and 4 (Collector Voltage): 
100 mV/div to 2 V/div in 5 steps. Tests 5 through 11 (Break- 
down or Leakage Voltage): 100 mV/div to 50 V/div in 9 steps. 
All steps are in a1-2-5 sequence. 

Collector Sweep Voltage — At least 2 V open circuit, or 1.5 A 
short circuit, at 100 mV/div and 200 mV/div. At least 5 V open 
circuit, or 2 A short circuit, at 500 mV/div. At least 20 V open 
circuit, or 150 mA short circuit, at 1 V/div and 2 V/div. 
Current Supply Accuracy — 0.1 «A to 11 mA, accurate within 
2% +30 nA with up to 500 V compliance. 10 mA to 110 mA, 
accurate within 2% +30 nA with up to 50 V compliance. Incre- 
ments of current are: 0.1 uA (from 0.1 uA to 11 wA), 1 vA (from 
10 wA to 110 vA), 10 vA (from 100 uA to 1.1 mA), 100 wA (from 
1 mA to 11 MA) and 1 mA (from 10 mA to 110 mA). 

Voltage Supply Accuracy — 1 V to 500 V, accurate within 
3% +300 mV with at least 0.5 mA compliance. 

Test Display Time Range (Automatic) — 300 ms or less to at 
least 2 s continuously variable. Manual operation from a front- 
panel switch or optional foot switch. 


ENVIRONMENTAL CHARACTERISTICS 


Ambient Temperature — Performance characteristics are val- 
id over an ambient temperature range of + 10°C to +40°C. 


PHYSICAL CHARACTERISTICS 









Dimensions 
Width 
Height w/cover 
Depth 


Weights 





INCLUDED ACCESSORIES 
Protective cover (337-1194-00); five programming cards 
(016-0198-00); 250 programming card pins (214-1633-00); five 
CRT overlay limit cards (016-0510-00); instruction manual. 


Order 172 Programmable Test Fixture $4,515 
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176 

Tests Power Transistors 

Tests Up to 200 Amps in Pulsed Mode 
1000 Watt Capability 








Pulsed High-Current 
Test Fixture 


The 176 Pulsed High-Current Fixture provides the 
576 Curve Tracer with pulsed collector operation 
to 200 amps peak and pulsed base steps to 
20 amps peak. When selected, the step offset is 
also pulsed. The pulsed operating mode allows 
many tests previously considered impossible. For 
example, small signal transistors can be tested 
under pulsed collector breakdown conditions 
without overdissipation. The 176 Test Fixture fits 
in place of the 576 Standard Test Fixture. The 
collector pulse is slaved to the 576 in regard to 
width and repetition rate. 


The pulse width is selected by pressing the 
300 us or 80 ws pushbutton on the 576 Mainframe 
(usually, 300 us should be selected). The repeti- 
tion rate is automatically set when the 176 is 
inserted in the mainframe. Repetition rate is also 
dependent on power-line frequency. The five 
highest Vertical Current/Div settings (0.1 A/div to 
2 A/div) of the 576 can be multiplied X10 by 
actuation of the X10 Vert pushbutton on the 176. 
This feature enables viewing of up to a 200 amp 
peak display. The five highest Step Generator 
Amplitude base current steps of the 576 (10mA 
to 200 mA) can be multiplied X10 by actuation of 
the X10 Step pushbutton on the 176. This feature 
enables the pulsed base step generator on the 
176 to provide up to a 20 amp base step (tenth 
step). Both X10 Vert and X10 Step pushbuttons 
provide inputs to the fiberoptic readout to display 
actual values 









CHARACTERISTICS 
COLLECTOR SUPPLY (PULSED) 
Width — 300 us or 80 us determined by 576. 
Repetition Rate — Power-line frequency. 
Polarity — + or — determined by 576 polarity control. 
Amplitude — Ranges are 15, 75, 350 V nominal, controlled by 
Max Peak Volts switch on 576. Current (minimum available at 
low line into shorted load) is 15 V range, 200 A; 75 V range, 
40 A; 350 V range, 8 A. 
Maximum Peak Watts — Three illuminated pushbuttons se- 
lect 10, 100, 1000 W maximum peak power. 


STEP GENERATOR 
Current Ranges (X10 Step Selected) — Step-Offset Ampli- 
tude Range: 100 mA to 2 A, 5 steps in a 1-2-5 sequence. Maxi- 
mum Current (Steps and Aiding Offset): X200 576 Amplitude 
setting or 20 A, whichever is less. Maximum Voltage (Steps 
and Aiding Offset): At least 5 V up to 10 A and 2 V up to 20 A. 
576 Offset Multiplier — 0 to X100 576 Amplitude switch 
setting. 
Step Rate — Power-line frequency. 
Pulsed Steps — 300 us or 80 us wide. 
Step/Offset Polarity — The Step Gen polarity is the same as 
the Collector Supply polarity. Step polarity may be inverted by 
actuating the Invert pushbutton. 
Accuracy (Current Steps Including Offset) — Incremental: 
Within 5% between any two steps; within 10% with X0.1 Step 
Mult. Absolute: Within 3% of total output + 1% of one step or 
within 3% of one step, whichever is greater. 


VERTICAL AMPLIFIER 
Deflection Factor (X10 Vert Selected) — 1 A/div to 20 A/div, 
5 steps in a 1-2-5 sequence. 


PULSED HIGH CURRENT 
CURVE TRACER FIXTURE 


ENVIRONMENTAL CHARACTERISTICS 
Ambient Temperature — Performance characteristics are val- 
id over a temperature range of 0°C to +40°C. 
PHYSICAL CHARACTERISTICS 
Dimensions 


Weights 





INCLUDED ACCESSORIES 
TO36 adaptor (013-0112-00); stud diode adaptor 
(013-0110-00); protective shield (337-1194-00); instruction 
manual. 


Order 176 Pulsed High-Current 
PREY cnictonmmemmanuninaiieis $5,105 
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STORAGE AND NONSTORAGE 


CURVE TRACER SYSTEMS 


577 


Test Two- and Three-Terminal 
Discrete Semiconductors 


Storage Capability 
Power Capability Up to 100 W 














577 
Maintrame —_ 


Socket \ 


Adapter 


_—_— 177 
Standard 
Test Fixture 


— 
o 
ee 2& 
“ef @& 
ee? 





Maer 
f~ 
= 


4 
e im. 
On, OO 
sae) ae * {eens 
say? Ves 


The 577 Curve Tracer System, when used with 
the 177 Standard Test Fixture, is a smaller and 
lighter configuration that retains many of the 
important features and performance of the 576. 
The 577 also accepts the 178 Linear IC Test 
Fixture. The major features that separate the 577 
from the 576 are a storage CRT and the emphasis 
on low current measurements with the 577. 
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The 577's storage CRT may be used to overlay 
the characteristic curves of one device on top of 
the stored characteristics of another. Dot displays 
(generated during high current pulsed testing or 
during very low current testing under dc condi- 
tions) can be transformed into complete charac- 
teristic curves by simply moving them across the 
CRT while in the storage mode. A good example 
of a dot display occurs in op amp testing be- 
cause the open-loop, 3 dB bandwidth of many op 
amps is so low that the curves must be plotted 
slowly. Linear ICs such as op amps may be 
tested with the 577 by using the 178 Linear IC 
Test Fixture (see Alphanumeric Index). 





In the 577/177 Curve Tracer System, several 
features facilitate low current measurements. 
They include: small current sensing resistors 
(which result in less capacitive looping), current 
sensing that always takes place in the collector 
supply lead (which permits measurements on 
three-terminal active devices at the lowest current 
ranges and eliminates the need for a correction to 
the horizontal deflection factor), and a display 
filter (which reduces vertical deflection noise). 


Although the 577/177 Collector Supply has lower 
power capability (the 576 can deliver approxi- 
mately 2.2 times as much power to the device 
under test), approximately the same test current 
is available; 10 amps continuous peaks at line 
frequency. The 577/177 provides its highest cur- 
rents at a lower voltage than does the 576. 


TEK 


Other innovations in the 577/177 Curve Tracer are 
an emitter-base breakdown position on the lead 
selector switch, availability of approximately 
95 steps from the step generator, an uncalibrated 
bias supply, independent magnifiers that increase 
resolution on either or both CRT axes, and a 
beam finder 


CHARACTERISTICS 


All characteristics are for the 577 Curve Tracer Mainframe op- 
erating with a 177 Standard Test Fixture. 


COLLECTOR SUPPLY 
Modes — Five modes of collector supply operation are selec- 
table. These are: ac at line frequency, positive full wave recti- 
fied, negative full wave rectified, positive dc, or negative dc. 
Voltage*' 









Max Peak Volts 
Open Circuit 






Continuous 
Current, Peak 


Peak Pulse 
Current 


*! The voltage is variable to the maximum peak volts selected. 


Series Resistance — 14 values from 0.12 2) to 8 Mf. Coupling 
of series resistance and voltage controls maintains maximum 
peak power to the device under test when changing voltage 
ranges. 


Safety Interlock — Protects operator from 100 V, 400 V, and 
1600 V ranges. Momentary button provides for overriding 
interlock. 


STEP GENERATOR 
Current Mode — Step Amplitude Range: 5 nA/step (with Step 
X0.1) to 200 mA/step, in a 1-2-5 sequence. Available Current: 
At least 2 A on the highest amplitude setting with 5 V or more 
compliance. For opposing offset, available current is at least 
10 mA with voltage limited between 1 V and 5 V. 
Voltage Mode — Step Amplitude Range: 5 mV/step (with 
Step X0.1) to 2 V/step, in a 1-2-5 sequence. Current: Limited 
between 100 mA and 200 mA. For opposing offset, available 
current is at least 10 mA (at 0 V) derating to 0 mA at 20 V. 
Accuracy — Incremental: Within 2% between steps. Absolute: 
Within 3% of total output or Amplitude setting, whichever is 
greater. When Step X0.1 is actuated the absolute step accura- 
cy is 4%. 
Step Rate — Selectable at X1 (Slow), X2 (Norm), or X4 (Fast) 
line frequency. 
Pulsed Steps — Steps can be gated for a duration of ~ 300 us 
for testing at low duty cycle. 
Step/Offset Polarity — With Norm Polarity selected, the Step 
Generator polarity is the same as the Collector Supply polarity, 
and positive in the ac position. Polarity can be independently 
inverted with Step/Offset Polarity control or from the test 
fixture. 
Offset — The amplitude of the entire set of steps can be offset 
in a continuously variable and calibrated manner to either Aid 
or Oppose steps. Maximum range of offset is 10 full-amplitude 
steps. 
Step Family — Repetitive or single family. 
Number of Steps — Selectable from 1 to 10 full-amplitude 
steps. Selectable up to =95 steps when using Step X0.1 
multiplier. 


DEFLECTION CONTROLS 
Display Accuracies*' 
Display Mode 
Vertical Collector Current 
Horizontal Collector Volts 
Horizontal Base Volts 
Horizontal Step Gen 
*! As a percentage of highest on-screen value. 


Magnified 





Vertical Deflection Factor — Collector Current: 2 nA/div to 
2 A/div, 28 steps in 1-2-5 sequence (0.2 nA/div to 0.2 A/div 
with X10 magnification). 

Horizontal Deflection Factor 

Collector Volts: 50 mV/div to 200 V/div, 12 steps in a 1-2-5 
sequence (5 mV/div to 20 V div with X10 magnification). 

Base Volts: —50 mV/div to 2 V/div, 6 steps in a 1-2-5 se- 
quence (5 mV/div to 0.2 V/div with X10 magnification). 

Step Generator: 1 step/div (0.1 step/div with X10 
magnification). 

Automatic Scale Factor Readout — Change in deflection fac- 
tor is indicated by lights behind the knob skirt when using X10 
Mag. 

Automatic Positioning — Trace (or spot) is automatically posi- 
tioned when Collector Supply polarity is changed when using 
the 177. 

Display Invert — Single control inverts display and repositions 
trace. 

Display Filter — Selectable low pass filter reduces vertical 
noise for easier high sensitivity measurements. 


CRT 
CRT — Rectangular 165 mm (6.5 in) with an 8 x 10 division 
(1.27 cm/div) parallax-free internal graticule. Two display mod- 
ules are available for the 577. The D1 display unit has a split- 
screen storage CRT with phosphor similar to GJ (P1). The D2 
display unit has a nonstorage CRT with GH (P31) Phosphor 
standard. Accelerating potential is 3.5 kV. 
Beam Finder — Compresses off-screen trace to within grati- 
cule area. 
Ambient Temperature Range — Performance characteristics 
are valid over an ambient temperature range of +10°C to 
+40°C. 


PHYSICAL CHARACTERISTICS 





Note: When the 577 and 177 are ordered together their com- 
bined shipping weight is: domestic ~24 kg or =53 Ib. 





177 Standard Test Fixture 


CHARACTERISTICS 
Device Lead Selection — Switch provides six different lead 
configurations. Three positions for Emitter Grounded measure- 
ments provide Step Gen, Open (or Ext), and Short base termi- 
nal connections. Two positions for Base Grounded measure- 
ments provide Step Gen and Open (or Ext) emitter terminal 
connections. One position provides for Emitter Base Break- 
down or leakage measurements up to 25 Vs. 


STANDARD 
TEST FIXTURE 


Left-Right Switch — Selects left or right test connections. Off 
in center position. Test connection area accepts all Tektronix 
Curve Tracer adaptors and protective cover. Kelvin connec- 
tions are provided for emitter and collector terminals. 

Looping Compensation — Reduces display loops due to test 
adaptor capacitance and some device capacitance. 

Variable Voltage Supply — Continuously variable bias supply 
from —12 V to +12 V. Source resistance is 10 ki? or less. 


POWER REQUIREMENTS 
Line Voltage Ranges (+10%) — 100 V ac, 110 V ac, 
120 V ac or 200 V ac, 220 V ac, 240 V ac. 
Line Frequency — 50 Hz to 60 Hz. 
Power — 155 W max at 110 V ac, 60 Hz. 


INCLUDED ACCESSORIES 
Transistor adaptor for most bipolar transistors and some MOS 
FETs (013-0098-02); axial lead diode adaptor with Kelvin sens- 
ing terminals (013-0111-00); protective shield for test connec- 
tion area (337-1194-00); instruction manual. 
ee > ee ee ee 


ORDERING INFORMATION 
577/D1 Storage Curve Tracer 
MONTE: cisrcsnmneicimimennmiunnun. GOQIOe 


577/D2 Nonstorage Curve Tracer 
en 
Option 10 — 10 x 10 cm graticule; available with either 
StOraGe OF NONSTOFAGE MAINFFAME ........ccecceeseeersessereerers +$50 


177 Standard Test Fixture .............00 . $1,230 


OPTIONAL ACCESSORIES 


178 — Linear Test Fixture. (See page 414.) .........000+. $3,080 
Test Setup Chart — Package of 250. 

eS ee $7.50 
Device Adaptor Sockets — (See page 416.) 

CBS a COG necceccscsscsssrninrsocrtcrncsenscciocecesscaserasnaseeisn $530 
Model: S TO La GONE sscenssecserrvscsnsasssssssarmsieerengrranises $560 
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CURVE TRACER 


TE 


LINEAR IC TEST FIXTURE 





178 


Tests Single, Dual, or Quad: 
Operational Amplifiers, Comparators 
Differential Amplifiers, Regulators and More 





Since linear ICs are typically tested under very 
low current conditions, the 577/178 Curve Tracer 
System is ideally suited to the task. The 178 
Linear IC Test Fixture provides the necessary and 
accurate low-current measurement capability. 
Test cards set up the measurement function, and 
the 577's storage CRT allows the operator to 
transform the dot display (usually seen under low 
current dc conditions) into a complete character- 
istic curve by slowly sweeping the dot across the 
CRT while in the Storage Mode. 


A 577/178 Curve Tracer System is composed of a 
577 Mainframe, 178 Linear IC Test Fixture, appro- 
priate test cards (choose from three op amp 
cards and two regulator cards), and the proper 
socket adaptor that interfaces the system to the 
device under test. 


Test cards, which slide into the 178, define the 
measurement function of the 178 Test Fixture. 
Two families of test cards are available: op amp 
cards and regulator cards. Op amp cards are 
used for testing standard and special op amps, 
comparators, differential amplifiers, video amplifi- 
ers, etc. Regulator cards are used for testing 
positive and negative three-terminal voltage regu- 
lators. 


OP AMP CARDS 
The Standard Op Amp Card is designed to test 
devices that require single or dual power sup- 
plies, have two (differential) high-impedance in- 
puts, and a single output. Common measure- 
ments include: offset voltage, positive and 
negative input current, CMRR, gain, positive and 
negative psrr, positive and negative supply cur- 
rent, and collector supply current. 


The Hardwire Card is designed for those applica- 
tions where there is an advantage in preparing 
individual cards for specific devices so that they 
may be quickly switched to accommodate a 
change in the type of device under test. The 
Hardwire Card also offers a greater degree of 
freedom to the knowledgeable designer in testing 
special devices. 


The Multiple Op Amp Card allows the operator to 
test up to four devices in a single package by 
simply operating a four-position switch. The four- 
position switch selects the op amp (in a multiple 
op amp package) or the selection of a linear IC to 
be tested. The measurements performed are the 
same as those available with the Standard Op 
Amp Card. 
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577 
Maintrame— 


———— 178 
Linear IC 
Test Fixture 


——.Op Amp 
—— Card 


Socket Adaptors for Op Amp Cards 

The device under test socket on the Standard 
and Multiple Op Amp Cards accepts several 
types of socket adaptors using the Amphenol- 
Barnes Adaptor System. This system accepts 
most of the standard package configurations 
(TOS, DIP, flat pack, etc). Sockets for these cards 
are shown on the last page of this section. 


REGULATOR CARDS 

There are two types of Regulator Cards, positive 
and negative. These cards are used primarily in 
measuring parameters of three-terminal voltage 
regulators. Parameters measured include: output 
voltage, load regulation, line regulation and ripple 
regulation, and quiescent and common terminal 
current. 


Socket Adaptors for Regulator Cards 

Socket adaptors for both positive and negative 
three-terminal regulators are the same as the 
Kelvin Sensing Adaptors used on the standard 
curve tracer. (See the last page of this section.) 


CHARACTERISTICS 







Vertical Deflection*' 





Magnified 


1 wV/div 
to 5 mV/div 















10 uV/div 
to 50 mV/div 


Input Voltage or 
Alnput Voltage 

















Accuracy*? 3% 4% 
Input Current 50 pA/div 5 pA/div 
to 0.2 mA/div to 20 wA/div 
Accuracy*2 3% +50 pA 4% +50 pA 










Power Supply 
Current 


0.1 wA/div 
to 50 mA/div 


3% +0.1 vA 
1 nA/div 
to 50 mA/div 
3% +1NnA 


10 nA/div 
to 5 mA/div 


4% +0.1 pA 
0.1 nA/div 
to 5 mA/div 

4% +1nA 


Accuracy *? 


Collector Supply 
Current 










Accuracy *2 


*! 1-2-5 sequence. 

*2 Percentage of highest on-screen values. 

Power Supplies — Positive and negative supplies are adjust- 
able from 0 to 30 V; available current is at least 150 mA with 
adjustable current limiting. The voltage of both supplies can be 
adjusted from a single calibrated control; accuracy is within 2% 
+100 mV. Negative supply can be independently adjusted by 
an uncalibrated control. 

Sweep Generator — A sinusoidal signal controls the output, 
common-mode input, or the power supply voltages of the de- 
vice under test. Frequency: Adjustable from 0.01 Hz to 1 kHz. 
Amplitude: Adjustable up to 30 V peak. 

Source Resistance — For input resistor pairs, selectable 50 
10 kQ, 20 k2, and 50 k22, or external resistors may be used. 
When the vertical deflection factor is in one of the less sensitive 
positions, 1 mV through 50 mV/div, the input resistance values 
are 550 © greater. 


Load Resistance — Six selectable load resistors, 100 (2, 1 k{, 
2kQ2, 5kQ, 10 k2, 20 k2, and 50 kQ, or external resistors may 
be used. 


Collector Supply — The 25 V and 100 V ranges of the collec- 
tor supply (located on 577 Mainframe) are available to the 178 
Test Fixture. Supply output is located on the 178 front-end 
panel and on the device card. Automatic positioning with sup- 
ply polarity is inoperative when using the 178 Test Fixture. (See 
577/177 characteristics for collector supply performance.) 


Step Generator — All the capabilities of the step generator 
(located on 577 Mainframe) are available to the 178 Test Fix- 
ture. Generator output is located on the 178 front-end panel 
and on the device card. (See 577/177 characteristics for step 
generator performance.) 


DUT Supplies Disconnect — A single switch disconnects all 
power to the device under test; both plus and minus power 
supplies, collector supply, and step generator. 


Function Switch — Selects vertical and horizontal deflection 
signals and connection of the test signal to the device under 
test. 


Zero — Single pushbutton provides a zero reference to the 
CRT display and in certain functions, nulls out oftset voltage in 
order to measure Ainput V on the vertical display axis. 


THREE-TERMINAL REGULATOR 
TEST CARD CHARACTERISTICS 
Device Under Test Input Supply 
Input Voltage: Two ranges 0 to 30 V and 0 to 60 V. 0 to 30 V: 
Within + 2% +200 mV of dial setting. 0 to 60: Within +2.5% 
+300 mV of dial setting. 
Regulation — Within 200 mV. 
Input Sweep Frequency — Dc to 1 kHz. 
300 us Pulsed Current — 5 mA to 2A. 
Short Duration Dc Current*' 


Supply Voltage Current 
0 to 10 700 mA 

10 to 20 350 mA 

20 to 40 350 mA 

40 to 60 120 mA 





*! One minute duration. 
Device Under Test Current Load — 5 mA to 2A within +3% 
of 0 to 1.25 mA. 
Device Under Test Comparison Output Dc Voltage Accura- 
cy — 0 to 10 V range within +1% +20 mV. 0 to 100 V range 
within +1% +150 mV. 

PHYSICAL CHARACTERISTICS 


Dimensions 


Weights 





INCLUDED ACCESSORIES 
16 DIP IC sockets (136-0442-00); standard Op Amp Card with 
cover and ten patch cords (013-0149-02); interchangeable no- 
menciature panel for function switch (333-1770-00); instruction 
manual. 


Order 178 Linear IC Test Fixture ........ $3,080 


OPTIONAL ACCESSORIES 
Standard Op Amp Card — One included with 178. 


Orit 013-0140-O2: sctssisicasissicrecncimimnisnnnmniinuacs $165 
Hardwire Card — Order 013-0150-02 ........ccccsccseseseneees $110 
Multiple Op Amp Card — Order 013-0155-01 .............. $595 
Positive Regulator Card — Order 013-0147-00 ............ $995 
Negative Regulator Card — Order 013-0148-00 .......... $995 


— 
» 





Standard Op Amp Card Positive Regulator Card 
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5CT1N/7CT1N 


Tests Semiconductor Devices 
to 0.5 W 





10 nA/div to 20 mA/div Vertical 
Deflection Factors 


0.5 V/div to 20 V/div Horizontal 
Deflection Factors 


Easy to Operate 


Curve Tracer 


The 7CT1N Curve Tracer is a plug-in unit for use 
in Tektronix 7000 Series Oscilloscope Systems 
and the 5CT1N Curve Tracer is a plug-in unit for 
use in Tektronix 5000 Series Oscilloscope Sys- 
tems. Both are for displaying characteristic 


curves of small-signal semiconductor devices to 
power levels up to 0.5 watts. The plug-ins operate 
in a vertical compartment of the respective main- 
frames. The 7CT1N also operates in the horizontal 
compartments of the 7000 Series Oscilloscope 
Systems 


CHARACTERISTICS 
COLLECTOR/DRAIN SUPPLY 


ae. x1 
0 - 300 V 


Maximum Open Circuit Voltage — Within + 20%. Maximum 
short circuit current within 30%. 






Horizontal 
Volts/Div 





Voltage Range 





Maximum 


Current 6 mA 





Series Resistance — Automatically selected with horizontal 
V/div switches. Peak Power: 0.5 W or less depending upon 
control settings. 


High Voltage Warning — When the horizontal V/div switch is 
in the X10 position, a flashing warning light appears on the 
front panel indicating that dangerous voltages may exist at the 
test terminals. 


STEP GENERATOR 
Transistor Mode — Step Amplitude Range: 1 yuA/step to 
1 mA/step, 1-2-5 sequence. Maximum Current (Steps Plus Aid- 
ing Offset): X15 amplitude setting. Maximum Voltage (Steps 
Plus Aiding Offset): At least 13 V. Maximum Opposing Offset 
Current: At least X5 amplitude setting. 


FET Mode — Step Amplitude Range: 1 mV/step to 1 V/step, 
1-2-5 sequence. Voltage Amplitude (Steps Plus Aiding Offset): 
X15 amplitude setting, 13 V maximum. Source Impedance: 
1TkQ + 1%. 

Accuracy 

Incremental: Within 3% between steps. 

Absolute: Within +(3% + X0.3 amplitude setting) 


Step Polarity — The step generator polarity is the same as the 
collector/drain supply in the transistor mode and opposing in 
the FET mode. 


Number of Steps — Selectable in one-step increments be- 
tween 0 and 10. 
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CURVE TRACER 


ie TCTIN y } 
Curve Tracer 


SCTIN CURVE TRACER 


Offset — Selectable from 0 to 5 steps. Polarity aids or op- 
poses the step polarity 


Vertical Deflection Factors — 10 nA/div to 20 uA/div with the 
1000 control activated. 10 uA/div to 20 mA/div in the X1 
mode. 


Vertical Display Accuracy — Within 5% in the X1 mode. 
Within 5% +0.2 nA per displayed horizontal V when in the 
1000 mode. 


Horizontal Deflection Factors — Selectable, 05 V.2V, 5V, 
or 20 V 


5CT1N Horizontal Display Accuracy — Within 5% plus the 
deflection factor accuracy of the plug-in being driven. The piug- 
in would be a vertical or horizontal amplifier (such as the Tek- 
tronix 5000 Series plug-ins) with a 50 mV/div deflection factor 
and an input R of at least 50 k{2 and would be used in the 
horizontal compartment of the 5000 Series Oscilloscope 
Mainframe. 


7CT1N Horizontal Display Accuracy — Within 5% plus the 
deflection factor accuracy of the plug-in being driven, The plug- 
in would be a vertical or horizontal amplifier (such as the Tek- 
tronix 7000 Series plug-ins) with a 100 mV/div deflection factor 
and an input R of at least 50 kf? and would be used in the 
horizontal compartment of the 7000 Series Oscilloscope 
Mainframe. 
ENVIRONMENTAL CHARACTERISTICS 

Ambient Temperature — Performance characteristics are val- 
id from 0°C to +50°C. 


PHYSICAL CHARACTERISTICS 










Dimensions 


Width 
Height 
Depth 


Weights 









Net 
Shipping = 


INCLUDED ACCESSORIES 
Test Adaptor with two sets of test terminals, one with TO5 
basing and the other with TO18 basing (013-0128-00); instruc- 
tion manual. 





ORDERING INFORMATION 
SCT1IN Curve Tracer ......csscccccseseees — $900 
7CT1N Curve Tracer ............0000 — $1,470 


CURVE TRACER PLUG-INS 


FOR OSCILLOSCOPES 
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3-PIN ADAPTORS 
The following 3-pin adaptors may be used with 
any of the Tektronix Curve Tracer products. They 
do not have Kelvin sensing contacts. 


A. TO5 or TO18 — Transistor Adaptor. 


Ds 2 | | a ee eee $32 
B. Blank Adaptor — For mounting special! sockets. 

Onder OFS COT SOD: icnsiaiccccsncscxcsassscscsissctessssessessssninecsceceotene $19 
C. TO3 or TO66 — Transistor Adaptor. 

CHT CUS COTO isssicsisiccsscascssctapsnccsnntncsicscieaacinaniiaiinaaiiae $40 
D. Diode Test Adaptor — Holds axial-lead diodes. 

TCE Ce ved ENED mvnncrsmravasitinenisiuiisitniisitdhcshidihisibelillipaiatibiiatltiie $74 
E. Diode Test Adaptor — Magnetically holds steel 

axial-lead diodes. Order 013-0079-00 .........ccccccccesssseseeees $220 





2N3904 transistor characteristic generated by the 7CTIN. Con- 
trol Settings are indicated on front panel of 7CTIN. 

Vertical: 2 mA/division 

Horizontal: 0.5 V/division 

Base Current: 10 uwA/step 
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CURVE TRACER 
SOCKET ADAPTORS 


TE 





DUAL WIDTH ADAPTORS 
The following accessories fit the side-by-side ter- 
minals on test fixtures of the 576, 576/172, and 
577/177 Curve Tracers. 


A. Transistor Adaptor — Useful for most single and dual bipo- 
lar transistors and some MOS FETs. 


Order G1S-QUGG HG? acccsssissarssosnicsssssassissconscsmnasscancicsnsssaises $220 
B. FET Adaptor — Useful for most single and dual FETs. 
ONGOFO1S- COCO D0 sicccsssniccnizacapnianatescncsctaninmnacinnnanaienias $220 


C. Long Lead Transistor Adaptor — Accepts dual or single 
transistors with untrimmed leads. 

CON Car ae cian ticisdaanntstscinnhennedteiataniivetetceninmenneres $210 
D. Long Lead FET Adaptor — Accepts dual or single FETs 
with untrimmed leads. 

CGO OT S-QV OS OD | scsssiicesesissvasanseccncsrieascacentianevecsesacssnncens $240 
E. Integrated Circuit Adaptor — Allows connection to multipin 
device packages. The appropriate multilead socket is plugged 
into the integrated circuits adaptor. The pins are then connect- 
ed to the collector, base, or emitter terminals by means of the 
patch cord. A tie point is also provided so that an external 
power supply or signal source may conveniently be patched to 
the IC pins. Order the appropriate multilead socket listed 
separately. 

Order 013-0124-03. Includes 10 each 4 inch 

SIE VOOM sisi iiceiieeekbdbclinidbiiaseaianmneen $430 
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TEXTROME, INC 
O13 - 018 5-00 


TERTROMZ, imc. 


TERTROMIZ, INC os 00 


019-010-600 


G H I 


KELVIN SENSING ADAPTORS 
The following accessories fit the test fixtures of 
the 576, 576/172, 576/176, and 577/177 Curve 
Tracers. 
A. Transistor Adaptor — Accepts long or short transistors. 
Can be rewired to accommodate nonstandard configurations. 
Order OTS-BIZTADS ccssessesnsoniersssauna ereccrssevesinvevestvasavernassons $85 
B. In-Line Adaptor — Accepts large and small transistors with 
in-line leads. The adaptor will accept devices with approx spac- 
ing between terminals of 0.06 in up to 0.18 in. It is wired for a 
B-C-E terminal configuration but may be easily rewired for the 
C-B-E configuration. 


OCrdher OFS TSB | catusconssivissstecisnnsvctsscdantmmenissssssevsscomnane $100 
C. TO36 Adaptor — Order 013-0112-00 ...........cscceeseeees $100 
D. TO3 Adaptor — Can be rewired to accommodate non- 
standard configurations. Order 013-0100-01 ..........cseeee $115 
E. TO66 Adaptor — Order 013-0101-00 ............cscceeseees $115 
F. Axial Lead Diode Adaptor — 

OE TEAS TM secassstieteeta tinsitn ta niiaiienieinunaiiianiiannicanaiinian $95 
G. Stud Diode Adaptor — Order 013-0110-00 ............. $100 
H. Blank Adaptor — For mounting special sockets 

Cpar' O1S-B 1 40D ascscinsninssccsencncsessccsacsentiesiniscissseshassucnecess $60 
|. Power Transistor Adaptor — 

CA OTS USO sricctsenscner es enennninnavinammnabinatsinnenitiis $110 
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MULTILEAD SOCKETS 


These sockets are used with the Integrated Cir- 
cuit Adaptor (013-0124-01) listed under Dual 
Width Adaptors, and with the 178 Test Fixture 


A. 8 Lead TO Package — Order 136-0444-00 ................ $44 
B. 10 Lead TO Package — Order 136-0441-00 ............. $50 
C. 14 Lead Dual-in-line Package — 
SRE SSCP AID cntsncniicstsiia iin iisnipaelaaiailii $50 
D. 16 Lead Dual-in-line Package — 
CPOE TIC -9G SOO | cscesnsscetncascncenrarinccinaiveinsriassosesnsicatsvetcanie $45 


These four sockets are the most commonly required in curve 
tracer applications. Additional socket configurations, including 
zero insertion style, are available from Textool Products, Inc., 
1410 W. Pioneer Dr., Irving, TX 75061. 
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The Tektronix J16 is a portable digital 
photometer/radiometer capable of making a wide 
variety of light measurements—in the laboratory, 
in the field, or on the production floor. 


Eight quickly interchangeable probes are avail- 
able for measuring illuminance, irradiance, lumi- 
nance, light-emitting diode output, and relative 
intensity. Recalibration is not necessary when 
probes are interchanged. Connection of a probe 
to the J16 automatically selects the correct front 
panel units indicator. The 3'/z-digit LED display 
can be easily read under low ambient conditions. 
All probes use silicon photo-diodes and multi- 
element glass filters for maximum stability and 
accuracy. The excellent stability eliminates the 
need for routine zero adjustments. 


J6501 
J6502 


J6523 








DIGITAL PHOTOMETER/ 
RADIOMETER 


eooT CAND! ES 


cQOT LAMBERTS 


Integrated circuits are used extensively in the J16 
to achieve stable operation, low power require- 
ments, small size, and low weight. 


Under normal usage, internal rechargeable nickel 
cadmium batteries will only need recharging 
weekly. A battery charger is supplied. An ac 
power supply is available that replaces the bat- 
tery pack for continuous operation. 


A shoulder strap provides carrying ease. The 
cabinet and probes have a standard threaded 
socket (4 inch x 20) for convenient mounting on 
a tripod or optical bench. 


J6511 


LED ADAPTOR ete 


(included with J6505) 
014-0047-00 
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J1 6 Photometer/Radiometer 
SSS SSS a SSS SS SSS 


Digital LED Readout 


Freedom from Saturation 
Effects over Entire Range 


Metric and US Versions Available 
Accurate Spectral and Cosine Corrections 


Ac or Internal Rechargeable Battery 
Versions 


Application Notes Available 


Eight Silicon Sensor Probes Quickly 


interchanged without Recalibration 
EEE 


J16-TV Package 

The J16-TV is an excellent transfer mechanism 
which provides a simple, accurate method for 
adjustment of monitor screen color temperature. 
The primary colors are measured and adjusted to 
produce white color temperature balance. 


The J16-TV with optional J6503 or J6523 mea- 
sures monitor screen brightness on both color 
and black and white monitors. Other applications 
include measurement of studio lighting, camera 
lighting, and illumination of work areas. 


The J16-TV package includes: J16 Battery-oper- 
ated Photometer, J6502 Irradiance Probe, light 
occluder, probe extension cable, and battery 
charger. 


42 IN PROBE 
EXTENDER CABLE 
012-0414-02 
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RADIOMETER 


J6511 and J6501 Illuminance Probes 

The J6511 is an illuminance probe with readout in 
footcandles (lumens/m? (lux) for the J6511 Op- 
tion 02). A multi-element glass filter and silicon 
photo-diode insure a close match to the CIE 
photopic curve (color corrected). The silicon- 
sensor recovery time is virtually instantaneous; 
low light levels can be measured immediately 
after exposure to bright sunlight. 


The angular response is accurately cosine cor- 
rected, simulating an ideal 180° field-of-view de- 
tector. The low-profile probe has a leveling indica- 
tor to assure accurate measurements where a 
significant proportion of the illumination comes 
from sources at low angles to the horizon. 


A 25-foot cable between the probe and J16 
allows the user to be out of the field of view while 
making measurements. Typical applications in- 
clude measurement of roadway illumination, of- 
fice lighting, and illumination of work surfaces. 


Where cosine correction is not necessary, a 
standard probe is available (J6501) with the same 
photopic correction and units as the J6511 





The low-profile J6512 shown above is physically similar (with- 
out cosine correction) to the J6511. 


J6502 and J6512 irradiance Probes 

The J6502 measures irradiance in micro- 
watts/cm? (millwatts/m? for the J6502 Option 02). 
The spectral response is flat from 450 to 
950 nanometers, +7%. The response is typically 
down 50% at 400 and 1030 nm. Typical applica- 
tions include laser research experiments and 
measurements of radiant efficiency. 


An optional filter holder is available to mount stan- 
dard 1-inch diameter customer-supplied filters of 
up to % inch thickness. Where high intensity 
sources are used (over 1990 uwatts/cm*), neutral 
density filters can be used to extend the range of 
the J16. (An ND 1 filter has 10% transmission, an 
ND 2 filter has 1%, etc.). These filters may be held 
with optional filter holders. 


AC POWER SUPPLY 
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DIGITAL PHOTOMETER/ 


BATTERY PACK 


Where the 1 sq cm sensor is not completely filled 
by the source for example with a laser beam, the 
reading obtained represents yuwatt instead of 
uwatts/cm? (J6502), or milliwatts x 10~* instead of 
milliwatts/m? (J6502 Option 02). Small variations in 
sensor uniformity may add +5% uncertainty to 
this measurement. 





J16-TV System being used for color monitor setup. 


J6503 8° Luminance Probe 

The J6503 measures luminance in footlamberts 
(candelas/m? (nit) for the J6503 Option 02) where 
light scattered or emitted by a surface must be 
measured. The probe is pointed at the emitting 
surface. Typical applications include measuring 
brightness of television screens and street signs, 
and light reflected from work surfaces and movie 
screens. 


The probe's response is closely matched to the 
CIE photopic curve, assuring accurate results 
even when measuring spectrally different light 
sources 


The acceptance angle is approximately 8°, which 
is determined by internal field stop apertures. 
Providing that the 8° field is uniformly filled, the 
probe can be held at any distance from the 
source. At 21 inches from the front of the probe, 
the field of view is approximately three inches in 
diameter. The footlambert or candelas/m? (nit) 
(J6503 Option 02) indicator automatically lights 
when the J6503 is connected. 


BATTERY CHARGER 








Measuring Luminance with the Tektronix J16/J6523. 


J6523 1° Luminance Probe 

The J6523 will measure the luminance in foot- 
lamberts (candelas/m? for the J6523 Option 02) of 
a spot as small as 0.32 inches in diameter (0.035 
inches with standard set, +10 diopters, 55 mm 
photographic close-up lens). The 1° angle repre- 
sents 0.21 inches per foot of distance from the 
probe to the source. Thus at 10 feet, the J6523 
measures a 2.1-inch diameter spot. Typical appli- 
cations include measuring highway lighting, tele- 
vision displays and photographic equipment 


The probe includes an optical sighting system 
with a 9° viewing field. The focusing range is 
18 inches to infinity, closer with commercially 
available, stackable, 55 mm close-up lenses. The 
spectral response is closely matched to the CIE 
photopic curve (color-corrected) for accurately 
measuring all commonly used light sources. 


The J6523 may be attached to the J16 or used 
with an optional probe extension cable. A stan- 
dard ‘4-20 threaded socket allows it to be used 
on a tripod or an optical bench 


MODIFIED J16 WITH 
ANALOG/BCD OUTPUT 


ANALOG/ 
BCD —» 
OUTPUT 
CONNECTOR 
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J6504 Uncorrected Probe 

This probe is designed for applications where 
only relative measurements need be made. The 
J6504 has the widest spectral range, and is the 
most sensitive probe. Use is made of a UV- 
enhanced silicon sensor and a UV-transmitting 
window rather than spectral-correction filters. The 
J6504 is useful for checking light sources used in 
photo-resist or photoprocessing applications and 
comparisons of ultraviolet light sources. 


A Hold switch allows the reading to be stored at 
any time. No units are indicated on the three front 
panel indicators when using the J6504, since it 
provides relative readings only. 


An optional filter holder may be used to mount 
standard 1-inch diameter filters on standard-con- 
figuration probes. Ultraviolet, visible, or near infra- 
red filters can be used to select the wavelength 
of interest and exclude ambient light. 


J6505 LED Test Probe 

The principal application of the J6505 is measure- 
ment of light-emitting diodes (LED) having spec- 
tral outputs in the red region (600 to 710 nm). The 
J6505 measures illuminance in footcandles 
(lumens/mé? (lux) for the J6505 Option 02), which 
can easily be converted into luminous intensity in 
candelas. 


An adaptor supplied with the probe provides a 
controlled spacing between the sensor and the 
LED under test. The adaptor excludes ambient 
light, and has internal baffles to prevent stray 
reflections during the measurement. Three inserts 
are supplied with the adaptor to fit common sizes 
of LED's (0.080 inch, 0.125 inch, and 0.200 inch in 
diameter). These inserts are made of soft plastic 
that can be easily modified by the user. 


With the adaptor in place, a reading of 1 footcan- 
die on the J16 represents 100 millicandelas of 
luminous intensity. With a metric version of the 
J16/J6505 (Option 02), 1 lumen/m? represents 
10 millicandelas. A 10X increase in sensitivity is 
available on special order. 


In the J6505, the silicon photodiode-filter combi- 
nation provides an excellent match to the 
photopic curve in the region 600 to 710 nm. This 
close match requires compromising in the 380 to 
600 nm region making this probe unsuitable for 
general illuminance measurements. For LED mea- 
surements in the yellow or green region, the 
adaptor must be used with the J6501 and the 
Same conversion factor for luminous intensity 
applies. 


PROBE CHARACTERISTICS 
Application iiiuminance | irradiance Luminance | Uncorrected | Red LED 
Probe| | _vesor_|_vest1__| vesozives12 | _veso3_—|—ves23,_ | ves04 | _6505 


0.1 to 199,900 |0.1 to 19,990 | Relative 0.001 to 1999 
microwatts/cm? |footiamberts*' |footiamberts* response only |footcandies*'t 


footcandies 
0.01 to 19,990 


0.01 to 19,990 |0.01 to 19.990 |1 to 1,999,000 |1 to 199,900 | Relative 
lumens/m? milliwatts/m? candelas/m? |candelas/m? |response only |lumens/m? 
(lux) (Nits)** (Nits)"* 






(lux)""t 
Within 5% of NBS standards | Probe-to-probe|Same as 








Calibrated with a 3100° k 


tungsten halogen light source 
traceable to NBS 






Spectral Within 2% 

Response (integrated) 
of CIE photopic 
curve from 
600 to 710 nm 

Acceptance /|50% sensi- Cosine 50% sensitivity 50% sensitivity at 48° off axis 

Angle tivity at 48° corrected at 48° off axis 

off axis (180°) 

Stability and | Within 2% per year 

Repeatability 

Linearity Within 2% over entire range enabling single point calibration 


*! An additional decade of sensitivity is included and is usable if the J16 is carefully zeroed and used at a relatively stable 

temperature. 

t 0.00001 to 199.9 candelas when used with 014-0047-00 LED adaptor or at 3.8 inches source-to-sensor spacing. Luminous 
intensity readings of higher intensity light sources may be easily made at correspondingly greater distances using the formula: 
Footcandles x d?=candelas where d is the distance from the source to the sensor in feet. (For metric readings use lux x 
d?=candelas where d is distance from the source to the sensor in meters.) Request J16 Application Notes 58A-2635 and 58A- 
2704-1 for further information. 

*2 U.S./METRIC CONVERSIONS 
Metric to U.S. 

Lux x 0.0929 = Fc™ 

Nits x 0.2919 = FI 


U.S. to Metric 


Fe x 10.764 = Lux 


luminance 
Luminance 


TYPICAL PROBE SPECTRAL CHARACTERISTICS 
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WAVELENGTH-NANOMETERS 
(All curve heights adjusted to 100% for clarity) 
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CHARACTERISTICS (J16) 
Display — 3'/2-digit LED readout and three LEDs automatical- 
ly indicating correct units for probe in use. Metric version read- 
out is also available (Option 02). 


Stability — Within 2% per year. 


Linearity — Within 2% over the entire range, enabling single 
point calibration. 


Integration Time — ~100 ms. 


Calibration — Electrical calibration of the J16 is performed by 
use of a calibrated voltage source or DVM traceable to NBS. 
Calibrated probes can be used with any J16 without additional 
calibration. 


Power Requirements 

Standard and Option 01: Has internal rechargeable NiCd bat- 
teries that require 16 hours for a full charge. The J16 will oper- 
ate two hours on a charge. The J16 cannot be operated from 
the battery charger for continuous operation since the charging 
rate is =200 mA, while the J16 draws ~750 mA. For continu- 
Ous Operation an ac power supply is recommended. 

Option 03 and Option 04: Ac only operation, no internal 
batteries. 


ENVIRONMENTAL CHARACTERISTICS 
Ambient Temperature — Nonoperating: —50°C to +75°C. 
Operating: — 15°C to + 40°C. 
Altitude — Nonoperating: To 15 000 m (50,000 ft). Operating: 
To 4600 m (15,000 ft). 
Humidity — Operating and storage, 5 cycles (120 hour) to 95% 
relative humidity at 40°C. Referenced to MIL-E-16400F. 
Vibration — Operating, 15 minutes along each of the 3 major 
axes at a total displacement of 0.025 in p-p (4 g's) from 10 Hz 
to 55 Hz to 10 Hz in 1 minute cycles. Hold for 3 minutes at 
55 Hz. All major resonances must be above 55 Hz. 


_ PHYSICAL CHARACTERISTICS 
WITH PROBE AND BATTERY PACK INSTALLED 


Dimensions in 

Width 46 
Height 2.4 
Depth 8.0 
Weights ~ Ib 

Net 3.3 
Domestic Shipping 5.0 
Export-packed 10.0 





INCLUDED ACCESSORIES 

Battery Versions — Standard J16 and Opt 01: Battery charg- 
er (119-0375-02 or 119-0375-03); shoulder strap 
(346-0104-00); battery pack (016-0539-01); instruction manual. 
Ac Only Versions — J16 Opt 03 and 04: Ac power pack 
(119-0404-00 or 119-0404-01); shoulder strap (346-0104-00); 
instruction manual. 

J16-TV Versions — Depending on the option, the same ac- 
cessories listed above plus the items listed in the J16-TV 
package. 
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ORDERING INFORMATION 

J16 Photometer/Radiometer (Includes 

115 Vac, 50 Hz to 400 Hz Battery 

Charger, Does Not Include Probes) .... $1,195 

Option 01 — As above, but includes 230 V ac, 50 Hz 


00: 400 HZ DATIOLY CHOPQOE scsccvicseiescsssssssasssccssonesnscssncessovesess NC 
Option 02°*' — Metric readout for J16 (requires 
IONE RS DIOR. ccconceocsscsnsrnssntnssncinnnsnecniattibnenisieisbiennike NC 


Option 03 — 115 V ac only operation, 50 Hz to 400 Hz . NC 
Option 04 — 230 V ac only operation, 50 Hz to 400 Hz . NC 
BCD and Analog Outputs — A custom modified J16 is 
equipped with an added 25-pin connector on the cabinet top, 
providing digital logic and BCD readout outputs, a “hold” input 
and an analog signal output, for remote data reduction. A mat- 
ing cable-end connector and connector cover have been added 
to the accessories complement. Contact your Tektronix repre- 
sentative for price and delivery information. 
*t Option 02 must also be selected for probes. 

TELEVISION MEASUREMENTS 
J16-TV Photometer/Radiometer Package 
For TV Color Monitor Setup. The Package 
Includes J16 Battery-Operated Photometer, 
J6502 Irradiance Probe, Light Occluder, 
42 In Probe Extension Cable ............... $1,790 
Available with Options 01, 02, 03 and 04 above. 

PROBES 

J6501 Illuminance Probe ......... $560 
J6502 Irradiance Probe .........seeeeeeeeees $560 
J6503 8° Luminance Probe ................... $560 
J6504 Uncorrected Probe ........ ssnenneonscss GORDO 


J6505 LED Probe, Includes LED 
ADEN dccciciscicimimcnimanmmnmannmnn SOOO 


J6511 Illuminance Probe, Cosine 
oj 


J6512 Irradiance Probe ............. jens SOOO 


J6523 1° Luminance Probe ................. $1,590 
Option 02 — Metric probes required for metric 
fondo J16'S: (ODOR G2) sesavsevrcsissicsv<cssccsscseseumscomnescccucveces NC 


Option 05 — Actual spectral curve of any probe (available 
OPE WG OOTY, scicsisaccciicssiccciccsssicssccccincasiescaciececioisceseeaieee +$90 
A CE A Se ER ee 


OPTIONAL ACCESSORIES 
42 in Probe Extender Cable — Connects J16 and probe. 
I OT SORT, vsticntcnnaccintevicncasendepastinnnsnbannsaaiiigniesvn $105 


Probe Extender Cabies — Up to 30 ft in length. Available 

on special order through your local Tektronix Sales Office. 
Light Occluder — For TV color monitor balancing. 

Order G1C-QS0R- OO | vicsnsencecssesrccssssnssunrvcadcinsaenrwtsteonersorvasiasen $20 
Filter Holder — Mounts 1 in diameter filters, of up to 4s inch 
thickness, to probes (except J6511, J6512, J6523). 


Order’ 016-O6 27-00. ccescsronsnesccorservesncesennonnarnstecsanssconsenconsss $25 
LED Adaptor — Included with J6505. 
Order 014-0067 00 crcsesccossecessesscvescsessevassnssenevessssecenscansvenes $85 


Power packs can be quickly changed by removing four corner 
screws on the J16’s rear panel and sliding the power supply or 
battery pack out. 

Ac Power Supply — Allows J16 to be used without batteries. 


Order 119-0404-00 115 V ac, 50 Hz to 400 Hz .............. $210 
Order 119-0404-01 230 V ac, 50 Hz to 400 Hz .............. $240 
Spare Battery Pack — Order 016-0539-01 ..............+ $140 


When ordering a battery pack for your ac-powered J16, also 
order one of the following chargers. 


Battery Charger — 115 V ac, 50 Hz to 400 Hz. 


CE TL ee sccccaiidiciansaieiea ecient $50 
Battery Charger — 230 V ac, 50 Hz to 400Hz. 
CHEE TTS STROSS caseccccnesscinccsnanicssnnsoinasincaiicecaacsiapaccastboies $50 


Within the basic limitations of the silicon sensors 
and the J16 design, a number of modifications 
are possible. Contact your local Tektronix Sales 
Office or Representative regarding special appli- 
cation requirements. 


J16 APPLICATION NOTES 


These can be obtained from your local Tektronix representative. 

DESCRIPTION 
Luminous intensity and visible LED measurements with the Tektronix J16 Photometer. 
Measuring pulsed light sources with the J16 and an oscilloscope. 


Radiant intensity and infrared emitting diode measurements. 
Radiometry and photometry for the electronics engineer. 
Television station applications for the J16 Photometer. 
Practical lighting measurements with the Tektronix J16. 


TV picture monitor color temperature adjustment using the Tektronix J16. 


Photographic exposure measurements with the Tektronix J16. 


Measuring the luminance of small areas of light with the J16 and J6523. 


Optical communications measurements. 


REQUEST NO 
58A-2635 
58A-2702-1 
58A-2704-1 
58A-2578 
58AX-2764-1 
58A-2912 
58A-2926-1 
58AX-3060-1 
58AX-3252 
58AX-3602 


> 5) 
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CONTENTS 





Cameras & Adaptors } .. 422 
es en ees oe 
Isolation Accessories . — ... 433 
Probes ....... , NT 
PIONS ROCCRNOIOS vvccccscavccavressau uae 456 
Adaptors and Connectors .................0005. 458 
Mounting Accessories «0.0.0.0... 460 
Viewing ACCeSSOFIES 20.0... ccc 461 





To order, call your local Tektronix Field Office, or call Tek’s 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
In Oregon call collect: (503) 627-9000, Ext 99. 
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CAMERA 
REFERENCE 


TE 


Choosing a 
Tektronix 
Camera... 


An Overview of 
Tektronix Camera 
Families 


A camera can be a key part of your measurement 
system. It allows you to capture single events and 
document your results, and it helps you communi- 
cate your results with clarity and credibility. The 
following pages give information to help you 
select a camera well suited to your needs. 


MOUNTING ADAPTORS 
The table on page 424 indicates the camera 
adaptors required for most Tektronix Instruments 
and a few by other manufacturers. In some 
cases, adaptors are available from Hewlett- 
Packard or others to mount Tektronix cameras to 
their instruments. 


POWER REQUIREMENTS 

C-50 Series 

The C-51 and C-53 electric shutters require + 15 
volts, normally supplied by a 7000 Series oscillo- 
scope. An optional battery pack (016-0270-02) is 
available for situations where one of these cam- 
eras is used on a non-7000 Series instrument. 
These shutters can be actuated by a switch 
closure to ground. The C-59A has internal batter- 


ies or uses power from the 7000 Series 
mainframe. 

C-5C 

The C-5C uses four AA alkaline batteries. 

C-28 


lt requires external +15 volts at 750mA. The 
power connector is located on the underside of 
camera's front section. 


GRATICULE LIGHTING 
Most scopes have graticule illumination. For those 
that do not, an image of the graticule may be 
obtained by using the flash on the C-5C Camera 
or a storage scope's background (flood guns). 


LENSES 
Tektronix camera lenses differ mainly in light 
gathering ability, magnification, and field of view. 


Speed 

The f-number of a lens inversely signifies its 
aperture area and light gathering ability. For 
example: the aperture area of an f/1.4 lens is four 
times that of an f/2.8 lens of the same magnifica- 
tion and gathers four times the light. The relative 
light gathering ability of all lenses used in 
Tektronix cameras is referenced to the f/1.9, 0.85 
magnification lens which is arbitrarily rated at 1.0. 
For recording a stored or stable recurrent CRT 
display, a lens as slow as the f/16 type used in 
the C-5C Camera is adequate. However, to 
record a fast, dim, single-sweep trace, you may 
need a lens as fast as the f/1.2 types used in the 
C-31B and C-51 Cameras. 





Field of View 

The description for each camera includes a state- 
ment of its field of view; this signifies how large a 
CRT display the camera can fully record. It is 
determined by the combined effects of the mag- 
nification and angular field of view of the lens, any 
field-limiting apertures in the camera adaptor, 
camera body, film holder, and the image area of 
the film. (See “Maximum Magnification” chart on 
this page.) 


Magnification 

Modern optical technology has made possible 
wide-aperture, wide-angle, flat-field lenses with 
short focal length for more compact cameras. To 
realize their inherent low distortion, high resolu- 
tion, and uniform focus, these fixed focal length 
lenses must be used at their design center 
magnification. 


Operating such lenses at a different magnifica- 
tion tends to compromise their important perfor- 
mance characteristics. For this reason, most 
Tektronix cameras are designed for use at one 
lens magnification. One exception is the C-30B 
Camera which has a magnification range of 0.7 to 
1.5 (at some increase in distortion at the magnifi- 
cation extremes) to accommodate several porta- 
ble oscilloscopes that have displays ranging in 
size from 3.8 x 6.3 cm to 8 x 10 cm. 


The rated magnification of a lens signifies its 
image-to-object ratio. Note in the table below that 
only an image-to-object ratio of less than 7:1 can 
record the trace of a 6'/2 inch CRT. 


For maximum resolution, the lens should produce 
the largest complete image possible within the 
image area of the film. The film most widely used 
for oscilloscope trace recording is Polaroid Type 
107 pack film which has an image area of 
73 x 95mm. In most cases, the magnification is 
selected to provide the largest possible complete 
image of a particular display. An exception is in 
high writing speed applications where a 0.5 mag- 
nification lens is usually used to achieve higher 
writing speed by concentrating the trace light in a 
smaller area of the film. 


SHUTTERS 

Of the two available types of shutters, mechani- 
cal shutters are simple to operate and are eco- 
nomical. They are actuated by pressure on a 
release mechanism. Electrical shutters permit re- 
mote, automatic, or manual release and offer 
higher reliability. They may be actuated by an 
insulated switch closure. 


VIEWING 

Except for the C-30 Series, which have a dual 
swing-away hinge, all Tektronix cameras have a 
viewing port which provides a view of the CRT. All 
Tektronix cameras, except the C-5C, are hinge 
mounted and can be swung aside to allow a 
wide-angle view of the CRT. The light-weight 
C-5C can easily be removed to view the CRT or 
you can use the viewing door in the flash unit. 
C-5C's without a flash have a large lift-up viewing 
door in it's place. The C-28 and C-50 Series 
cameras have an off-axis viewing hood that ac- 
commodates eyeglasses for a comfortable binoc- 
ular view of the CRT display while excluding 
ambient light. 


MAXIMUM MAGNIFICATION TO RECORD ENTIRE SCREEN 


FILM BACKS 
Depending on your application you can choose 
from a wide variety of cameras and backs. All 
cameras, except the C-5C, have interchangeable 
backs. (See the specific camera for information 
on a particular back). 


STANDARD AND OPTIONAL FILM BACKS AND HOLDERS 
AVAILABLE FROM TEK 


Fe 
Series C-5C 
3'/4 x 41/4 in. pack Std on Std on 
“p “p 
models models 


Roll Lives! | ves | 


Comes 
Yes Yes Std 
Yes 










Noninter- 
change- 
able 
NA 







Polaroid 3/4 x 4%/4 in. 
pack holder 


Polaroid 4 x 5 in. 
single sheet holder 


Polaroid 4 x 5 in. 





pack holder*? 

120 mm roll 
70 mm roll 
4x 5 in. cut 

film hoider*¢ 


*' Polaroid is gradually reducing the number of its roll films. 
Scope camera roll backs are available in limited quantities 
from Tektronix. 

*2 Requires one of the film holders listed in order to be useable. 

*3 Will work but available only from Polaroid. 

*4 Will work but not available from Tek, see your local camera 
store. 


FILMS 

Polaroid films are the most convenient to use. 
They offer the advantages of development in sec- 
onds to a finished dry print with wide spectral 
response, good resolution, and high sensitivity. 
ASA ratings do not necessarily give a true indica- 
tion of how a film will respond in CRT recording 
due to the narrow spectral output range of most 
phosphors and different spectral sensitivity of 
various film types. See table on page 423 for list- 
ing of Polaroid films. Wet process, roll, or cut films 
can be used if the proper back is selected. (See 
the respective camera for optional backs.) 
Manufacture of Polaroid 410 ROLL film, ASA 10,000, has been 
discontinued. Polaroid 612 PACK film, ASA 20,000, is now 
available for most high speed applications. 


BLACK BODY COLOR STANDARD 
All Tektronix cameras are supplied with a stan- 
dard black body finish. 


Technical assistance with Polaroid film and back questions 
or problems is available directly from The Polaroid Corpora- 
tion. Call (800) 225-1618 toll free within U.S. 


To order, call your local Tektronix Field Office, or call Tek’s 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
In Oregon call collect: (503) 627-9000, Ext 99. 
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PHOTOGRAPHIC WRITING SPEED 


Photographic writing speed signifies the ability of 
a particular oscilloscope/camera system to pro- 
vide a useful photographic record of a fast single- 
sweep trace. It is stated as an oscilloscope 
performance characteristic and is expressed in 
cm/us or cm/ns. It is designed to answer the 
question, “What is the speed of the fastest single- 
sweep trace the system can record?” All state- 
ments of writing speed must specify the mea- 
surement conditions, including the CRT phosphor 
and film used, and the definition of a readable 
trace image 


Increasing Writing Speed 

Film fogging is a technique for increasing the 
maximum sensitivity of photographic film by giv- 
ing it a short exposure to dim, diffuse light. The 
Tektronix Writing Speed Enhancer (WSEN) is 
designed to fill this need 


The Enhancer installs in minutes, and can be 
triggered in three ways; by a pushbutton on the 
control box; remotely, with a switch closure to 
ground (such as provided by the camera-shutter 
x-sync switch); or by the oscilloscope-sweep + 
gate 


Thus, the film can be fogged before, after, or 
while the sweep occurs. The techniques are 
respectively called prefogging, postfogging, and 
simultaneous fogging. Of these modes, simulta- 
neous fogging provides the greatest gain in 
writing speed. Automatic, simultaneous fogging is 
easily achieved by triggering the Enhancer with 
the oscilloscope-sweep + gate 


For more information on photographing high 
speed signals request application note 
42W-5335. 











Polaroid Type 107, 3000 speed pack film was exposed to the 
single-trace display of a pulse waveform with a fast rising 
leading edge too dim to produce a developable image 





WSEN (Writing Speed Enhancer) diffuser with control box. 


Film from the same pack was exposed to the same single-trace 
waveform and simultaneously to light from a Writing Speed 
Enhancer. The Enhancer light supplied the additional photons 
needed at the weak film development centers formed by the 
dim leading edge, to produce a visible image of the entire 
waveform 





*t Polaroid 612 PACK film, ASA 20,000, is now available with 
faster writing Tate than previous 410 ROLL film. 





*2 Value depends on film, scope, CRT, camera and the 
operator 


The more commonly used films for each type of camera back are listed below. Shaded text indicates preferred films. 








Development 











ASA Time 
Equivalent (Seconds 
Speed at 75°F) 


PACK FILMS — 


611°! 






Resolution 
(Line Pairs/mm) 


POLAROID FILMS 


Characteristics Repetitive 


e127 | 20000 | 30 | Positwe Print | 20t025 | HighContrast, =| 


665 75 30 160 to 180 Medium Contrast, wide gray scale X 


107 3000 


084°? 3000 15 


667°1."2 Positive Print 


47 15 
46L 130 


146L 


ROLL FILM — 


20 Negative 


vs | 
al a 


| Positive Print_| _16to20 | MediumContrast_ Ss | x | x 
Positive Print 161022 | Medium Contrast 
Medium Contrast De oa Eas eT 

es] pt 


Balanced for color—electronic 
flash 


Actual image size 7.3 x 9.5 cm (27/, x 33/4 in) (46L and 146L are 6.2 x 8.3 cm) 


201022 | Medium Contrast 
35 to 40 


100 


SHEET FILMS — 


22 to 25 
150 to 160 Medium Contrast, wide gray scale 


Positive Print_| 1610.20 | Medium Contrast |X 





Actual image size 8.9 x 11.4 cm (4x 5 in) 


A limited quantity of ROLL film camera backs is available for customers who wish to use roll films listed above. Contact your 





"! No coating required 
*2 Preferred for oscilloscope photography. 
*3 Daylight rating. 





Tektronix Representative for information 


Stored 








CRT Recording Uses 







Scintilla- 
tion Type 
Medical 


Graphics 
Alpha- 
Numeric 


Single 





Actual image size 7.3 cm x 9.5 cm (27/5 x 34/4 in) 


Low Contrast. wide grayscale | || x] 


Eee ee Pee OS 
ri*?t | | 
a ee 
= ia 
FT 
x ia X 
x ff 


















x 

x 

x X 
x x 
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SELECTION GUIDE FOR CAMERAS AND MOUNTING ADAPTORS 
Where two or more cameras are recommended, compare features and specs to optimize for your application. 


RECOMMENDED CAMERAS ADAPTOR PART NUMBERS* 1° 


OSCILLOSCOPE OR HIGH WRITING; GENERAL C-51, C-53, C-59, 
DISPLAY DEVICE RATE PURPOSE LOW COST C-27, C-28 C-30, C-31 


5000 Series 

5100 Series Nonstore’*'*?*? includes; 

5110, 5112, 010, 012, 577/D1, 5116 C-59A C-5C 016-0357-01 016-0249-06 Not recommended 
5100 Series Storage*'*?** includes; 

5111, 5111A, 5113, 5115 C-59A C-5C 016-0357-01 016-0249-06 Not recommended 
D11, 013, 015, 577/D2 

5400 Series Nonstore*'*? includes; 

5403/D40, 5440, 5444, D40 C-59A C-5C 016-0357-01 016-0249-06 Not recommended 
5400 Series Storage*?** includes; 

5403/D41, 5441, D41 C-51 C-53 C-5C 016-0357-01 016-0249-06 016-0248-01 
5223"! es a). 016-0357-01 016-0249-06 | Not recommended 


7000 Series 


8 x 10 cm Display includes; 
7104, 7503, 7504, 7514, 7603N 

7613, 7623, 7633, 7704, 7834 

7844, 7854, 7903R, 7904, 7904A, T922R*? 
ar Screen Display includes;*' 
7403, 7603 
























C-51 C-53 
C-31 Opt 01 C-30 Opt 01 
C-59A 


C-5C 
C-5C Opt 01 


C-5C 
C-5C Opt 01 


016-0357-01 016-0249-06 












016-0248-01 














016-0357-01 016-0249-06 Not recommended 


Portables** 
Older with 0.8 cm Graticule includes; 


























































422, 453, 454, 485, 491 C-31 C-30 No adaptor No adaptor*® 016-0306-01 
Newer with 1 cm Graticule includes;*’ 

2445, 2465, 455, 464, 465, 465B, 465M, C-31 Opt 01 C-30 Opt 01 C-5C Opt 02 016-0359-01 No adaptor*® 016-0269-03 
466, 468, R468, 475, 475A, 432, 434, 442 C-5C Opt 04 

1 cm Nonilluminated Graticule; 

2213, 2215, 2235, 2236 C-5C Opt 04 016-0359-01 No adaptor*® 016-0269-03 
Ya inch Graticule includes; 

305, 314, 326, 335, 336, 1501, 1502 No adaptor No adaptor*® 016-0327-01 
TM 500 includes; 

SC 502, SC 503, SC 504 No adaptor No adaptor*® 016-0327-01 





Nonilluminated Graticule; 
2335, 2336, 2337*8 
Display Monitors 
8 x 10 cm**3 includes; 
601, 602, 605, 606, 606B, 607 

Large Screen 10 x 12 cm includes;*' 
603, 604, 608, 620, 624, 634 
Older 5 Inch Round*2 
502, 503, 504, 515, 516, 519, 530 & 
540 Series, 550 Series, 580 Series, 575 


Older 5 Inch Rectangular 


560 Series includes;*? 561,564,567,568] = | C53 |  C-59A 016-0224-01 016-0244-00 


TV Products 













C-5C Opt 04*8 016-0359-01 No adaptor*® No adaptor 





















016-0357-01 
016-0357-01 


016-0249-06 
016-0249-06 


016-0248-01 











Not recommended 





016-0243-00 

































380, 381 No adaptor No adaptor 016-0327-01 
ee 521, 521A, 522A*'*2 No adaptor cata No adaptor 
1 No adaptor 01 2-00*? No adaptor 
528A*?, 1420, 1421, 1422. 1424*'*2 016-0357-01 016-0249-06 016-0248-01 

Ka No adaptor 016-0224-01 016-0244-00 
1740, 1741, 1742 C-5C Opt 04 016-0359-01 No adaptor*® 016-0269-03 













C-5C Opt 02 


C-30/C-31 C-30 No adaptor 
C-59A C-5C 016-0357-01 


No adaptor 


016-0357-01 
016-0357-01 
016-0358-01 










491*8 
492, 492P, 496, 496P*2 










016-0306-01 
016-0248-01 


No adaptor*® 
016-0249-06 






576, 5030, 5031 


OF 150 TOR 
1240*8 
T900 includes; T912, T921, T922, T932, 
T932, T935 excluding T922R, see 
7000 Series)*® 


*! Only cameras with <0.7 magnification can record the entire screen area of a 10x 12cm *’ A corrector lens is required to increase cameras field of view so that the full 8 x 10 cm CRT 


016-0288-01 
(C-59A only) 

Not recommended | Not recommended 

Not recommended | Not recommended 
No adaptor*® No adaptor 


No adaptor 
















display. display area can be recorded. The camera should be cha from standard to Option 01, to do 
*2 These scopes do not have camera power. The C-51 and C-53 may be used only if powered with this order 016-0301-01 for the standard C-30 or 016-0269-04 for the standard C-31. These 
016-0270-02 battery pack. adaptors include the adaptor and corrector lens. 
*3 These scopes do not have illuminated graticules w/o mod. *8 These scopes have no CRT bezel, therefore a camera cannot be mounted. A hand held C-5C 
*4 Though these scopes do not have illuminated graticules the graticule may be photographed can obtain a record. 
| using storage flood guns. “8 The C-59A may be used with 016-0224-01, however the image size is reduced. 
* Due to physical configuration the C-50 Family cannot be mounted. *10 See next page for mounting adaptor pricing. 
*¢ Adaptors for HP and other scope manufacturers are available from those manufacturers. To order, call your local Tektronix Field Office, or call Tek’s National Marketing Center, 





toll free: 1-800-426-2200, Ext 99. In Oregon call collect: (503) 627-9000, Ext 99. 
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TEK COMPARISONS 


Camera 
Features 


Lens speed 





Shutter 


Film backs 


Options 


Optional 
Accessories 





OSCILLOSCOPE CAMERA COMPARISON CHART 
csi | C53 | SOA | C30B | CIB |B | CC 


Adjustable film |Adjustable film Adjustable film Continuously Maximum writing For XY, XT, gray Low cost 
& shutter speed |& shutter speed |& shutter speed | variable magnifi- speed for portable {scale photos, 
cation scopes precision accuracy 
for 600 Series 
monitors 








































Easy to use 

















Built-in viewer Built-in viewer Built-in viewer 











Dual swing-away General purpose 
hinge for viewing 


the CRT 


Dual swing-away 
hinge for viewing 
the CRT 













Single sweep 
mode 


General purpose 
camera for CRTs 
up to 6 ‘2 inch 












Graticule 
illuminator 


Variable magni- 
fication 












Easy operation Easy operation 








Power supply 
required 


Remote control |Remote control |Low cost Viewing door 











Interchangeable 
film backs 


Interchangeable 
film backs 















Two magnifica- 


Interchangeable 
tion ratios 


film backs 


Interchangeable 
film backs 


Interchangeable 


film backs OEM Applications 





















Interchangeable 
film backs 


internal OEM Applications 


batteries 


Fastest writing |General purpose 
speed camera for 7000 
Series scopes 


f/1.2 to f/11 f/1.9 to f/16 f/2.8 to f/16 f/1.9 to f/16 f/1.3 to f/16 f/2.8 to f/16 







{/16 (fixed 

















Electrical, 1/50 to 
2 s (bulb, time 
open shutter 


Electrical, 1/10 to 


Electrical, 1/60 to 4 s (bulb, time, 
5 s (bulb, time) 


single sweep), remote shutter actua- 
tion, X-sync, scope “+ gate” input 








Mechanical, Mechanical, 1/125 to 1 s (bulb and time) 
1/125 to 1 s (bulb | X-sync 
and time) X-sync 





















Polaroid pack Polaroid pack Polaroid pack Polaroid pack Polaroid pack Graflok-type Polaroid pack 
standard with standard with standard with standard with standard with interface standard Noninter- 
“P” models “P” models “P" models “P" models “P" models changeable 


















Graflok back 
standard with 
“G" models 


Polaroid pack 
holder included 





“G" models 



















01 Focus lights 
02 Graflok focus 
screen & hood 
03 No Polaroid back 
04 0.8 magnification |See page 426 
05 0.9 magnification |for specific 
06 1.0 magnification |selections 
08 Mounting Adaptor 


Viewing hood Mounting hood 


Adaptor frame 
and corrector lens 


01 Corrector lens has fixed magnification 
of 0.8; relative light gathering ability 
of 0.9; 8 x 10 cm field of view. 

Comes with mounting adaptor 
(016-0269-03) to accommodate 2400 
and 400 Series scopes with 

8 x 10 cm CRTs. 












reduces magnifi- 
cation to 0.5 


















Mounting adaptors, battery pack (for C-51, C-53), Mounting adaptors, writing speed en- 






writing speed enhancer (one for each model), Polaroid |hancer, Polaroid pack film back, Polaroid adaptors, 
pack film back, Polaroid roll film back, Graflok roll film back, Graflok 4 x 5 inch back and flash unit, 
4 x 5 inch back and film holders, X-sync connector, film holders, carrying case, X-sync viewing door 









carrying case. cable, porta lens (for C-30B only). 


CAMERA MOUNTING ADAPTOR POLAROID REPLACEMENT ROLLER ACCESSORIES FOR OLDER 

PART NUMBERS AND PRICES ASSEMBLIES FOR PACK FILM BACKS TEKTRONIX CAMERAS 
016-0217-00 ........ $80 016-0269-03 ........ — ee eee Polaroid Pack Film Back For Older Cameras: 
016-0223-01 Do catia $60 016-0269-04*2 poe $90 og 2) | aD $26.00 C-12, C-19, C-13, C-27 
016-0224-01 «......... $60 016-0295-01 .......... $70 —_‘!f your roller assembly is red and black These cameras are no longer produced by Tektronix. However 
016-0225-04 aseveceees $60 016-0299-00 iis $80 Order 401-0303-00 PPrererirriiriit ttre $26.00 due to customer need for a Pack Film Back these are now 
016-0226-01 .......... $80 016-0301-01°3 ....... $85 Note: Because of mechanical differences, both roller assem- _ available. The Pack Film Back accepts the Polaroid pack film. 
016-0228-01 ........ $110 016-0306-01° ....... $75  biies are incompatible with each other's back. ONG TRE OBIT UON sccscncsisicsiciccsrencncciniecseaseasiansigeesevanmecite $270 
016-0243-00 .......... $75 016-0327-01 ........ a SN eR ES 

Mounting Adaptors 

016-0244-00 .......... $75 016-0342-00 ........ $230 C-12 to 7000 Series and 5000 Seri 
016-0248-01 .......... $80 016-0357-01°S ....... $20 Crear TUCO cc sescccsicsnsireorssnesineamvinanacenenanansennesennnnes $80 
016-0249-06"! ees $85 016 0358 01 6 a $20 Kae é' ne sis ae FREER REE R EOE R TERRE TEER ER ER EERO O® 
016-0263-00 .......... $75 016-0359-01°7 ...... 20 0 530, 540, Series 
ee Cea OVS CR2E ON wscsiicriccsecsscmerensctiacancsddesiasianeetersereessimens $80 
*! Included with C-50 Series cameras. C-12 to 560 Series rectangular CRTs 
*2 Adaptor with lens included with C-31 B Option 01 cameras. oe ty nl S| | ee ee $80 


*3 Adaptor with lens included with C-30B Option 01 cameras. 
*4 Included with C-30B, 1B : 
“5 a a a ae ety eee Cameras. Provides controlled film fogging to increase writing speed by 3X 


*? Included with C-5C Option 02 and Option 04 Cameras. Minutes. Order 016-0280-02 ......cssesseessssrrssesseeeneenens $270 


Writing Speed Enhancer for C-12, C-27 


EAE et Re NE a et an te ee 
To order, call your local Tektronix Field Office, or call Tek's 


National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
in Oregon call collect: (503) 627-9000, Ext 99. 
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LOW COST 
CAMERA 


TEK 


C-5C 


Low Cost 





Covers 8 cm x 10 cm or 9.8 cm x 12.2 cm 
CRT Displays 


Easy to Use 

Lightweight 

Interchangeable Adaptor Hoods 
Built-in Flash on Some Models 
OEM Pricing Available 


Maximum Performance at Minimum Cost 

lf your application does not require specialized 
photographic techniques, such as the capability 
to record single sweeps, this general purpose 
camera may fill your needs at exceptionally low 
cost. The C-5C is lightweight and modular, with a 
reliable electric shutter. The three-element f/16 
lens offers both 0.67 and 0.85 magnifications, 
either of which you can easily change by revers- 
ing the lens/shutter module and the spacer mod- 
ule positions 


Flash 

A variable-intensity xenon flash that evenly lights 
CRTs with nonilluminated graticules comes on the 
C-5C and Option 03. It can be easily retrofitted on 
C-5C's that do not have it 


Viewing Door 

Flash models have a small built-in door. Nonflash 
models replace the flash unit with a large lift-up 
viewing door (016-0630-00). 


Adaptor Hood 

Comes standard with camera (chart on right), and 
they can be ordered separately. Easily changed 
by removing four screws inside hood 
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Standard C-5C (with flash). 


OEM Quantities 

Both the highly accurate C-28, page 430, and the 
low-cost C-5C Oscilloscope Cameras are avail- 
able in OEM quantities 

Special pricing, terms and conditions are available to quali- 


fied OEMs. Contact your local Tektronix representative for 
complete information. 


CHARACTERISTICS 
Aperture — Fixed at f/16. 


Lens — Three glass elements 

Magnification — 0.67 and 0.85. 

Relative Light-Gathering Ability — 0.02 

Shutter — Electronic; 1/10 to 5 s; time, bulb 

Field of View — 9.8 cm x 12.2 cm (0.67 magnification) and 
8.0 cm x 10.0 cm (0.85 magnification). 


Power — The C-5C requires (4) AA alkaline batteries (not 
included). 





C-5C Option 01 (with large viewing door) 


PHYSICAL CHARACTERISTICS 


Dimensions in 

Width 6.6 
Height 5.5 
Depth 10.1 
Weights = Ib 

Net 3.0 
Shippina 4.1 















jem | in | cm | in | cm | 


13.0 | 5.13 9.5 | 3.74 | 10.5 
13.7 | §.38 | 11.2 | 4.41 | 11.2 
Inside 14.2 | 5.60 | 11.8 | 4.65 | 12.0 
Outside 14.9 | 5.85 | 13.1 | 5.14 | 12.7 


*! All dimensions are approximate since each hood has addi- 
tional plastic for notches and grooves for mounting. 





Dimensions 


Height 
inside 
Outside 


Width 








OPTIONAL ACCESSORIES 
Large Viewing Door — Fits all three mounting adaptor hoods 
Included with C-5C Options 01 and 02. 
Order O16-OBS0-0D cercresrccesssnccersacsesssensscvesevconesessevntsceses $7.00 
Graticule Flash Unit — Fits all three mounting adaptor hoods 
Included with C-5C and C-5C Options 03 and 04. 
Order 0716-06420 svvsissscsiccscsaisneccscissscsenssnccncatiaciacscieoniees $160 
Additional Mounting Adaptor Hoods — (Requires flash unit 
or large viewing door.) 


For C-5C and C-5C Option 01. Order 016-0357-071 ......... $20 
For C-5C Options 02 and 04. Order 016-0359-01 ............ $20 
For C-5C Option 03. Order 016-0358-01 .......cceceseeeseneeeee $20 





ORDERING INFORMATION 








For Use With: 


C-5C Option 01 









TELEQUIPMENT D83 
C-5C Option 02 







C-5C Option 04 


(see page 424 for other instruments) 


577, 600 Series with unilluminated graticule 1420 Series, 
5100 Series 016-0357-01 


528, 600 Series without graticule, or with illuminated 
graticule, 5400 Series, 7000 Series, T922R 


432, 434, 455, 464, 465B, 465M, 466, 468, 475, 475A 016-0359-01 
2400 Series 


T900 Series except T922R 016-0358-01 
2200 Series with unilluminated graticule 016-0359-01 


Camera Comes Standard With: 










Large 
Adaptor Hood Viewing 
Part Number"! Door*? 


re 
nan a 
ie) 
| Yes | No _| 
| Yes | No_| 





"! Additional hoods available. Check if a flash or large viewing 
door is required. 

2 Small viewing door built into flash unit. 

3 016-0630-00 (large viewing door). 


To order, call your local Tektronix Field Office, or call Tek’s 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
In Oregon call collect: (503) 627-9000, Ext 99. 
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C-31BP shown. 


C-30 Series 


Standard Models Cover 0.8 cm/div CRTs 
Adaptable to Many Instrument Types 
Option 01 Optimized for 8 cm x 10 cm CRTs 
Continuously Variable Magnification (C-30B) 


Interchangeable Backs 





Swings Away for CRT Viewing 
SSS SSE eee 
The standard C-30B and C-31B models are pri- 
marily designed for use on the older 400 Series 
portables that have 0.8 cm/div CRT. (Mounting 
adaptor, 016-0306-01, is included.) 


The Option 01 models are the same cameras ex- 
cept that a slip-on corrector lens is used for cov- 
erage of 8 cm x 10 cm displays, and a different 
mounting adaptor (016-0269-03 for 2400 Series, 
465, etc.) is included 


The C-30B/C-31B Series of cameras can be used 
on some 7000 and 5000 Series lab scopes, 300 
Series Sony/Tek portables, as well as 600 Series 
monitors. See Camera Selection Guide on page 
424 for compatibility information. 


Dual swing-away hinges allow the camera to be 
swung out of the way, either to the left or right, 
for direct viewing of the CRT. The cameras are 
focused, using a split-image focus plate placed 
inside the Polaroid back. Graflok back cameras 
use the back’s (Graflok) built-in viewing glass. 


C-30B 


The C-30B is a versatile, general purpose cam- 
era for scopes that have 0.8 cm/div CRTs. The 
C-30B offers a highly reliable mechanical shutter 
and an f/1.9 lens. It is the only Tektronix oscillo- 
scope camera that features continuously variable 
magnification (from 0.7 to 1.5) giving you greater 
photographing flexibility. This camera was de- 
signed for the 453, 454, 485 and 491. 


C-30B Option 01 

The C-30B Option 01 offers an expanded field of 
view. The f/1.9, 0.8 magnification lens covers an 
8 cm x 10cm CRT screen without vignetting. The 


relative light-gathering ability is 0.9. This camera 
is recommended for the 2400 Series, 455, 464, 
465, 465B, 466, 468, 475, and 475A 
oscilloscopes. 


C-30B CHARACTERISTICS 


Specifications are the same for the C-30B and C-30B Op- 
tion 01 unless otherwise noted. 


Aperture — Variable from f/1.9 to f/16. 


Magnifications — Variable from 0.7 to 1.5, (0.8 magnification 
on Option 01 with C-30B set to 1.0 magnification). 


Relative Light-Gathering Ability — 1.0 (0.9 on Option 01). 
Shutter — Mechanical, 1/125 to 1 s; bulb and time. 
Synchronization — X-sync contact closure. 
Field of View — 7.0 cm x 9.0 cm (8.0cm x 10.0cm on 
Option 01). 

PHYSICAL CHARACTERISTICS 


Dimensions in 

Width 7.5 
Height 5.1 
Depth 10.4 
Weights = Ib 

Net 48 
Shipping 9.0 





C-31 

This camera's f/1.3, 0.5 magnification lens offers 
the fastest writing speed for 2400 and 400 Series 
oscilloscopes. The 0.5 magnification means that 
the image size on the print will be approximately 
one half of the C-30B's. The C-31B is for 
0.8 cm/div CRTs (453, 485, 491, 454). 


C-31B Option 01 


The C-31B Option 01 also offers an expanded 
field of view. This f/1.2, 0.5 magnification lens has 
a relative light-gathering ability of 2.9 covering 
CRT screens up to 8 cm x 10 cm. It is recom- 
mended for the 2400 Series, 455, 464, 465, 465B, 
466, 468, 475, and 475A oscilloscopes 


C-31B CHARACTERISTICS 


Specifications are the same for the C-31B and C-31B Op- 
tion 01 unless otherwise noted. 


Aperture — Variable from f/1.3 to f/16. 

Lens Speed — f/1.3 

Magnification — 0.5 (0.43 on Option 01). 

Relative Light-Gathering Ability — 2.7 (2.9 on Option 01). 
Shutter — Mechanical; 1/125 to 1 s; bulb and time. 
Synchronization — X-sync contact closure. 

Field of View — 7 cm x 9 cm (8 cm x 10 cm on Option 01). 


COMPACT 


HIGH PERFORMANCE CAMERAS 


PHYSICAL CHARACTERISTICS 


Dimensions 





INCLUDED ACCESSORIES (C-30B, C-31B) 
STANDARD 
Polaroid pack film back (122-0752-02); reat. focus plate 
(387-0893-02); mounting adaptor (016-0306-01); instruction 
manual. 
OPTION 01 
Polaroid pack film back (122-0752-02); C-30B corrector lens 
(352-0341-01) or C-31B corrector lens (122-0980-00); mount- 
ng adaptor (016-0269-03); split-image focus plate (387-0893- 
02); instruction manual. 
Se a 


ORDERING INFORMATION 


CBG CORTIOIG, cxceocecancnaansissacacsexsassonss $1,375 
Option 01 — Expanded field Of VIOW .0........cccceeseseeeeseeee +$42 
C-31BP Camera .......... Sciceccenemicbeseunaie $1,585 
Option 01 — Expanded field Of VieW ......ccsccssessesesseseees +$42 


All models include Polaroid pack film back. 
REE er Se 


CONVERTING OPTION 01 MODEL TO STANDARD MODEL 
The Option 01 versions of the C-30B and C-31B Cameras can 
be converted to standard models by simply slipping off the cor- 
rector lens, removing the mounting adaptor, and adding an 
016-0306-01 mounting adaptor. Refer to pages 424-425 for 
compatibility and price. 


CONVERTING STANDARD MODEL TO OPTION 01 MODEL 
A standard-model C-30B or C-31B can be converted to an Op- 
tion 01 mode! by means of a conversion kit which contains a 
mounting adaptor (016-0269-03) pilus the appropriate corrector 
lens (see Option 01's “Included Accessories’). 

Std C-30B to Option 01. Order 016-0301-01 ..........ccee $85 
Std C-31B to Option 01. Order 016-0269-04 2.0... $90 
Refer to pages 424-425 for prices and compatibility. 

C-30 SERIES OPTIONAL ACCESSORIES 
Mounting Adaptors — See page 424. 
Writing Speed Enhancer — Increases effective film speed 
about 3X for 3000 speed film. Now supports 20,000 ASA (612) 
film. Instalis in minutes. 
CAE FG CRB A OS  siiccistsitnntccemamninncanntbibonaianamiinnion $270 
Polaroid Pack Film Back — Accepts Polaroid pack film. In- 
cluded with “P” models. (Focus plate included.) 


CGE TATOO : scsscinscrnisasespioninisnarincsonissinescessieetsiatssates $185 
Split-image Focus Plate — Included with “P” models. 
CGR FEF IO Oe | wssvctasssasianticinnsccinaanssasnmsinissmannineies $4.00 


Graflok Type 4 x 5 in Back — Accepts Polaroid Land 4 x 5 in 
film holders, standard cut film holders, filmpack adaptors, roll 
film holders (except heavy motorized roll film holders). 

OPEN GTS 67-00 | ceccctscusesstcsenasssniincscansssuctncneiiectineaininns $260 
Refer to page 429 for film holders which are required for 
operation. 

Carrying Case — Moided high-impact plastic case with poly- 
urethane foam liners to protect your camera in transit. 18.5 in x 
14.5 in x 8 in. Order 016-0587-00 .......cccccccccesesceseessneesens $120 


X-Sync Cable — Order 012-0364-01 ........ccssccseeerseseenenes $25 


Portra Lens — A slip-on auxiliary lens which extends the focus 
distance of the camera so it can be used for off-scope photog- 
raphy of scenes such as test set-ups. At a distance of 21 inch- 
es the camera covers 19 inches x 21 inches. Usable with either 
the C-30B or C-30B Option 01. Order 016-0246-02 ......... $35 


To order, call your local Tektronix Field Office, or call Tek's 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
in Oregon call collect: (503) 627-9000, Ext 99. 
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C-50 Series 


Electronic-Actuated Shutter (C-51, C-53) 





Photometer Exposure Aid 
Range-Finder Focusing 


interchangeable Film Backs 


The Top of the Line 

The three C-50 Series cameras are designed for 
use with all Tektronix 7000 Series oscilloscopes, 
and can be adapted to fit most 5000 Series os- 
cilloscopes as well as other Tek instruments. Full 
selection of film backs, and adjustable film and 
shutter speeds give you the flexibility you need 
to best record your measurements. The photom 
eter exposure aid, similar to light meters used in 
conventional photography, provides an easy way 
to approximate the correct exposure for repeti- 
tive or stored traces. X-sync connectors allow 
the camera shutter to trigger the event. And 
each camera's built-in viewing tunnel lets you 
see what's on the display when the camera is in 
place. 


The camera shutter (C-51 and C-53) is electrical- 
ly actuated through a shutter actuator circuit by 
a pushbutton, or remotely through a remote in- 
put connector. Both the pushbutton and remote 
input connector are located on the control panel. 


When the C-50 Series camera is used with the 
Tektronix 7000 Series oscilloscopes, a three-pin 
connector in the oscilloscope bezel applies pow- 
er to the camera and receives from the camera 
a pulse for resetting the oscilloscope sweep 
when the oscilloscope and camera are both in 
single-sweep modes. Also, when the oscillo- 
scope and camera (C-51 and C-53 only) are in 
the single-sweep mode, the “+ gate" output 
from the oscilloscope can be applied to the “+ 
gate” input connector on the camera to close 
the shutter five seconds after the end of the os- 
cilloscope sweep. 
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HIGH WRITING SPEED CAMERAS 
GENERAL PURPOSE CAMERAS 


C-51G 





Fastest Writing Speed 
Automatic Single Sweep Mode 





This camera offers the fastest writing speed of 
any Tektronix oscilloscope camera. The f/1.2 lens 
shoots images at 0.5 magnification, clearly cap- 
turing fast transients or single sweeps, although 
at some expense to image size. The C-51's elec- 
tric shutter can operate at speeds ranging from 
1/60 to 4 seconds, and offers bulb, time, and sin- 
gle sweep modes by manual or remote control. 


CHARACTERISTICS 
Aperture — Variable from f/1.2 to f/16. 


Magnification — 0.5. 
Relative Light-Gathering Ability — 3.0. 


Shutter — Electric; 1/60 to 4 s, bulb, time, and single sweep 
modes, manual or remote control. Scope’s *+ gate” is used 
for shutter actuation. 


Power Requirement — +15 V from 7000 Series oscillo- 
scopes, or an optional battery pack for non-7000 Series instru- 
ments (see next page). 


Synchonrization — X-sync switch closure. 
Field of View — 8 cm x 10 cm (with pack film). 


PHYSICAL CHARACTERISTICS 
Dimensions 


Weights = 





C-53P 


C-53 


General Purpose Medium Speed 





Fastest Camera Without Image Reduction 
8 cm x 10 cm Field of View 


Automatic Single Sweep Mode 


The C-53, like the C-51, provides an 8 x 10 cm 
field of view when used with Polaroid pack film. 
Its f/1.9 lens and 0.85 magnification, however, of- 
fer somewhat slower writing speed. This cam- 
era's electric shutter also offers speeds ranging 
from 1/60 to 4 seconds, and can be operated 
manually or remotely in bulb, time, or single 
sweep mode. 


CHARACTERISTICS 
Aperture — Variable from f/1.9 to {/16. 
Magnification — 0.85. 
Relative Light-Gathering Ability — 1.0. 
Shutter — Electric; 1/60 to 4 s, bulb, time, and single sweep 


modes, manual or remote control. Scope's “+ gate” is used 
for shutter actuation. 


Power Requirement — +15 V from 7000 Series oscillo- 
scopes, or an optional battery pack for non-7000 Series instru- 
ments (see next page). 


Synchronization — X-sync switch closure. 


Field of View — 8 cm x 10 cm (with pack film). 


PHYSICAL CHARACTERISTICS 









Dimensions 


Width 
Height 
Depth 


Weights = 






Net 
Shipping 


For Ordering Information see next page. 

To order, call your local Tektronix Field Office, or call Tek's 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
in Oregon call collect: (503) 627-9000, Ext 99. 


TEK 


C-59AP 





C-59A 


Low-Cost 





Photometer Exposure Aid 
Range-Finder Focusing 
internal Battery or External Power 


For Larger CRT’S 


This camera is designed for CRTs up to 6 ‘2 inch- 
es, and has a 10.2 cm x 12.7 cm field of view with 
Polaroid pack film. With the use of an adaptor 
frame/corrector lens optional accessory, the cam- 
era's field of view can be expanded to fully cover 
the 6’zinch CRT and adjacent scale readout 
characters of the Tektronix 576 Curve Tracer and 
the 5030 Series oscilloscopes. It is the only C-50 
Series camera for the 7603. Many of the features 
of the high-priced C-50 Series cameras are stan- 
dard on the C-59A: photometer exposure aid, 
range-finder focusing, bulb and time operating 
modes, X-sync contacts, and film back 
interchangeability. 


CHARACTERISTICS 
Aperture — Variable from f/2.8 fo 1/16. 


Magnification — 0.67. 

Relative Light-Gathering Ability — 0.65 

Shutter — Mechanical; 1/125 to 1 s; bulb and time. 
Synchronization — X-sync switch closure. 


Field of View — 10.2 cm x 12.7 cm (wider with optional 
016-0288-01 adaptor frame/corrector lens). 

Power Requirement — Receives power (+15 V) from a 7000 
Series oscillsocope, or from an internal battery pack, 8 AA size 
alkalines, (12 V) if used on a non-7000 Series scope. 


PHYSICAL CHARACTERISTICS 







Width 
Height 
Depth 






INCLUDED ACCESSORIES (C-50 SERIES) 
Mounting adaptor for all 7000, 5000, and small 600 Series 
(016-0249-06); camera visor (337-0411-02); “P” models in- 
clude focus plate (387-0893-02); instruction manual. Polaroid 
pack film back (122-0926-02). “G" models include Grafiok film 
back (122-0931-01) with integral focusing screen. 


C-59 does not include 8 AA size alkaline batteries. 


ORDERING INFORMATION 
“P” Models accept only Polaroid pack film. 
“G” Models have A Graflok type back that 
requires A film holder (see next column) 


C-51 CAMERA 


CCE I -<cenismennennicelioesiniaiitil cabana $2,185 
| $2,185 
C-53 CAMERA 
CGS ccacisnasansnnavasvannnenennnsaarccnnsenmananss $1,800 
C-59A CAMERA 
CaBGAG cocesvecervszvcvsnsecsnn sosengsncnconsomasisesi $1,275 
GRAF sicansisnssexeesancnsninnenvencenianesasavuasinn $1,275 


C-59A Adaptor Frame with Corrector Lens — Expands the 
field of view to fully cover the 6'/2 inch CRT and adjacent scale 
readout characters of the 576 Curve Tracer and 5030 Series 
oscilloscopes. The slip-on corrector lens reduces the effective 
magnification of the C-59 from 0.67 to 0.5 so it can record the 
entire display on Polaroid 3/4 x 41/4 inch film (for the C-59A 
camera only). Adapts camera to 576, 5030, and 5031. 

OPES: OTS. GZGBAN .. ccscccnsavitanmentcninantananinantientiaene $125 


HIGH WRITING SPEED CAMERAS 


GENERAL PURPOSE CAMERAS 


C-50 SERIES OPTIONAL CAMERA ACCESSORIES 
Mounting Adaptors — See table on page 424. 


Battery Pack — Provides auxiliary +15 V power source for 
using the C-51, C-53 Cameras with oscilloscopes without cam- 
era power. A three-position mode switch on the battery pack 
also allows the camera to be powered from a 7000 Series oscil- 
loscope or an external +15 V source. Net weight, including 
batteries, is 1.2 Ib. Requires 12 AA size alkaline batteries (not 
ce Go ts | | a a $250 
Writing Speed Enhancer — Provides controlled film fogging 
to increase writing speed by 3X for 3000 ASA film and >3.5X 
with 20,000 ASA film. Installs in minutes. 


For O-51 Order O1G-OZ7 0-02 sassccisncccscrsnsverseanseaseracecatornns $250 
For C-53 Order 016-0300-02 ..........cccsecsssscessesseccesessecees $250 
Fe Cy CIF Te | nenencncnecenrenenssanneveontnoussenses $250 
X-Sync Connector Plug — Not shown. 

OGG 1S4-QO7B-O0 cnssassccarssocenvvssstanseniszecsnenoervinsvsmvecevuess $1.30 


Carrying Case — Hold a complete C-50 Series camera with 
extra film backs and accesssories. 


CGF OBO T FD vinisecicssscsinsccsisoemscccrremenreeinceaeas $285 
Polaroid Pack Film Back — Included with “P” models. 

CAGE FRE MIRARE Winteittnitintemmmtneenmnenimnin $175 
Focus Plate — Included with “P" models. 

GrGOt SE7-QSGS-O2 cessssiarssscasssicisssnscesvssnssessveaseionseseoessiane $4.00 


Grafiok Type Film Back — Inciuded with "G" models, accepts 
Polaroid 4 x 5 inch film holder, standard cut-film holders, film- 
pack adaptors, roll-film holders*' (except heavy motorized 
models). Includes integral focusing screen. 

CGO NEA GOST ccccsscesnncensssepsosnesenccscismonsscommniecmmnenss $240 


OPTIONAL FILM HOLDERS FOR 
GRAFLOK TYPE BACKS 
(“G" MODELS ONLY) 
Cameras with Graflok type backs must have a film holder in 
order to be functional. 


Here are several holders*' that allow the use of roll film, or 
4x 5 inch Polaroid films. Order these holders from Tek, the 
manufacturer, or from your local camera store. 


Polaroid Land #545 4 x 5 Film Holder — For Polaroid 
4 x 5 inch Single Exposure Film Packets. 
CPST OTS THO | ccicsccescstccoceescevnsnsznnccevensvseucconsnnsuseteesses $285 


RH/10 120 Roll-Film Holder — 10 exposures 2'/4 x 24/4 inch 
for 4 x 5 inch Graflok Backs. 
COPIES THD). ickcicaniciccsmieecsnaunncueasmaramauont $360 


RH/50 70 mm Holder — 50 exposure, 2'/4 x 2'/4 inch for 
4 x 5 inch Graflok Backs only. 
oe ee 2, $275 


Roll film holders are also manufactured by several other 

companies. 

*! Other film holders and adaptors (4 x 5 cm cut film, pack film, 
or roll film) are available at local camera store. 

The following film holders are available only through Polaroid 

(1-800-225-1618 in the U.S.). 

Polaroid #550 Film Holder — For Polaroid 4 x 5 pack films. 

Holder fits most 4 x 5 cameras and instruments equipped with 

Graflok backs, which accept conventional 4 x 5 film holders. 

Polaroid #405 Film Holder — For Polaroid 31/4 x 41/4 in pack 

films. Holder fits most 4 x 5 cameras or instruments equipped 

with Graflok backs, which accept conventional 4 x 5 film 

holders. 


To order, call your local Tektronix Field Office, or call Tek's 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
in Oregon call collect: (503) 627-9000, Ext 99. 
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OEM 
CAMERA 


TEK 





C-28 


Used with UL Approved Medical and Dental 
Equipment 





Rangefinder Focusing (Option 01) 


Rigid Body Design Eliminates Distortion 
Errors 


OEM Pricing Available 


When Measurement Accuracy is Critical 

The C-28 Camera is a high quality recording de- 
vice for systems displaying XY, XT, or gray scale 
images. It is recommended for use with 600 Se- 
ries display monitors, and offers broad interface 
capability with many oscilloscopes. And its UL 
Component Recognition allows the C-28 to inter- 
face with UL approved medical and dental 
equipment. 


The accurate reproduction quality of C-28 photo- 
graphs results from a special rigid body design 
that eliminates focus errors and trapezoidal dis- 
tortion, even with heavy motorized roll film 
backs. 


The C-28 f/2.8 lens has interchangeable 0.67 and 
0.85 magnification which you can easily change 
to fully record from 102 mm x 127 mm or 80 mm 
x 100 mm CRTs. Lens mounts with fixed magnifi- 
cations of 0.8, 0.9, and 1.0 are available as op- 
tions. A reliable electric shutter with a wide 
choice of speeds from 1/50 to 2 seconds can be 
operated manually or remotely in bulb or time 
mode. Optional rangefinder focus lights allow 
easy, accurate focusing without necessitating 
film removal. 
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C-28 with Option 02 and Option 08. 


This camera's versatility extends to its standard 
combination Graflok/Polaroid film back. The Po- 
laroid pack film holder takes 31/4 inch x 4% inch 
photos horizontally or vertically and is easily re- 
moved, leaving a Graflok-type interface for 
Graflok-compatible accessories. 


OEM Quantities 

Both the highly accurate C-28 and the low cost 
C-5C, page 426, Oscilloscope Cameras are avail- 
able in OEM quantities with special pricing, 
terms, and conditions. 


CHARACTERISTICS 
Aperture — Variable from f/2.8 to f/16. 
Lens Speed — {/2.8 
Magnification — 0.67 and 0.85 (0.8, 0.9, and 1.0 optional). 
Shutter — Electric: 1/50 to 2 s, bulb, and time. 
Synchronization — Switch closure coincident with shutter 
Opening. 28 V 750 mA rating. 
Field of View — 80 mm x 100 mm (0.85 magnification) and 
102 mm x 127 mm (0.67 magnification). 

POWER REQUIREMENTS 
Voltage Input — +15 Vdc +0.5 V. 
Current Drain — ~260 mA with focus lights on. =250 mA 
with shutter open. = 25 mA idle. 
Power Consumption — <12 W. 
Note: Power supplied by user — Camera supplied with power 
cord and connector. 

REMOTE SHUTTER INPUT 
Maximum Input — —1 V to +10 V (dc or peak transient). 
Input Requirement for Shutter Actuation — TTL: Transition 
from >=2.5 V de to <0.9 V dc in 10 us or less, and remaining 
low for at least 50 us. Bulb requires a continuous low while the 
shutter is open. Switch Closure: Transition from >7.5 kQ2 to 
<1 kf in 10 us or less, and remaining low for at least 50 us. 
Minimum time interval between shutter operations is not 
<500 ms. 

ENVIRONMENTAL CHARACTERISTICS 

Temperature Range to Assure Specified Performance — 
Operating: 0°C to +50°C. Nonoperating: +32°F to + 122°F. 


Altitude — Operating: Sea level to 4600 m (15,000 ft). 
Nonoperating: Sea level to 15 000 m (50,000 ft). 


PHYSICAL CHARACTERISTICS 









Dimensions 


Width 
Height 
Depth 


Weights = 










Net 
Shipping 


INCLUDED ACCESSORIES 
Six-pin connector and 18-inch power and control cable assem- 
bly (131-1794-00); viewing tunnel and hood (122-0719-01); Po- 
laroid pack film holder (352-0505-01); focus plate for Polaroid 
holder (387-0893-02); instruction manual. 
SS eT 


ORDERING INFORMATION 
C-28 Camera with Graflok-type Interface with 


Polaroid Pack Film Holder ...............++. $1,580 
Option 01 — With FOcuS LIQhts .........csssccecssssseereneesnnes +$55 
Option 02 — With Graflok focus screen and hood. 
(122-0510-00 And 122-0944-00) .......cccccsesceesereeceseneeeees +$110 
Option 03 — Without Polaroid pack film holder 

RERIRRDOD Tria PORE ND: ascuisiaccacecrnsencennctnnneiesncedennionnciseneees —$50 
Option 04 — 0.8 Magnification OMy .........cccccceeseerseeeeeees +$45 
Option 05 — 0.9 magnification OMMy .......ccccssseeeeseneees +$45 
Option 06 — 1.0 Magnification ONy .......cccsceeseereerseees +$45 
Option 08 — With Mounting Adaptor for 600, 5000, 

and 7000 Series (016-0249-06) ............cccessceeceeeeeeeseennes +$65 


Special pricing, terms and conditions are available to quali- 
fied OEM's. Contact your local Tektronix representative for 
complete information. 


To order, call your local Tektronix Field Office, or call Tek's 


National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
In Oregon call collect: (503) 627-9000, Ext 99. 
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MODEL 200C/200D 


Recommended For: 
All 400, 2200 and 2400 Series portable scopes. 


MODEL 200C includes brakes on front casters, 
safety belt to secure instrument on top tray. Net 
weight is 7.3 kg, (16 Ib). Shipping weight is 
12.2 kg, (27 Ib) 


ORDERING INFORMATION 
Model 200C Blue Vinyl! Finish ........cccceee $320 
Model 200D Brown Vinyl Finish .............. $320 


Product Cart Model 
aT he ko Model 205D 
5) 2 | | en ee er ore " 
eo: Model 3 or Model 3D 
TM S006 ccsccicsvccsvcss Model 205 or Model 205D 
(2 ee Model 3 or Model 3D 
UB Model 3 or Model 3D 
ji. oo rn Model 205 or Model 205D 
pe ee Model 3 or Model 3D 
pig a ne ec ne eee ee ne rer “1 
2200 Series ........ Model 200C or Model 200D 
2400 Series ........ Model 200C or Model 200D 





Model 200C 





Model 205 
CARTS 

QUICK REFERENCE 
400 Series 
Portables ............ Model 200C or Model 200D 
468, 492, 492P, 
Ne a ee Model 3 or Model 3D 
4000 Desktop 
SUNN so counsueccncvacaess Model 206 or Model 206D 


4600 Plotters and 
Hard Copy System Model 206 or Model 206D 


4900 File Managers Model 206 or Model 206D 
S000 SOMOS: ssaccsssisvesevniss Model 3 or Model 3D 


520A, 521A, 522A . Model 205 or Model — 
EERE. ‘snicsamnne a diancsenerincuenaiinan nbabianiintieiinaninaits 


SCOPE-MOBILE® 
CARTS 





Vi 36° 
\ “ADJUSTABLE 
le ava \ \ INCREMENTS 
na 16.0 2 5 * \ 
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MODEL 205/205D 


Recommended For: 

All rackmount width instruments. Note width di- 
mension of top tray in diagram above 
Rackmounting ears overhang sides of tray. Maxi- 
mum top surface weight 80 Ib. 


MODEL 205 includes brakes on front casters, 
storage drawer, power distribution module (three 
outlets, 15 ft cord). Net weight is 19.5 kg (43 Ib) 
Shipping weight is 25.8 kg (57 Ib) 

nee, er 8 ee ee 


ORDERING INFORMATION 
Model 205 Blue Vinyl Finish ............cseeee $475 
Model 205D Brown Vinyl Finish ...........00 $475 


OPTIONAL SAFETY BELT recommended to 
secure instruments on top tray. Net weight is 
0.23 kg (0.5 Ib). Shipping weight is 0.45 kg (1 Ib). 
Used with both 205 and 205D. 

CeO SAG GOTOIOA siccindetccstesccnsisaicassensioun $48 


530, 540, 550 Series ..... Model 3 or Model 3D 


SGC SONGS siscinasacc Model 3 or Model 3D 
re Model 206 or Model 206D 
BU Sie Model 206 or Model 206D 
BR 8 ey > “1 
650 Series ............. Model 205 or Model 205D 
670 Series ............. Model 205 or Model 205D 


7000 Series ...............00.. Model 3 or Model 3D 


*! These products are applicable to several carts — see dimen- 
sions and features for your specific needs. 


To order, call your local Tektronix Field Office, or call Tek's 


National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
In Oregon call collect: (503) 627-9000, Ext 99. 
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MODEL 206/206D 


Recommended For: 

Computer terminals, calculators, and peripherals. 
General instruments, laboratory and office equip- 
ment. Maximum top surface weight is 100 Ib. 


MODEL 206 includes brakes on caster at one 
end of cart. Plastic laminate on top tray and base. 
Net weight is 13.6 kg, (30 Ib). Shipping weight is 
17.2 kg (38 Ib) 

SSS SS SS en ee Se See 


ORDERING INFORMATION 
Model 206 Light Gray Vinyl Finish ............ $230 
Model 206D Brown Vinyl Finish ............+ $230 





432 





















INCHES 
MILLIMETERS 


ATTACHMENT 











UP TO FIVE SHELVES 
MAY BE POSITIONED 
AT 1 INCH INCREMENTS 
WITHIN THE MIN-MAX 
SHOWN ABOVE. 


TEK LAB CART MODEL 3/3D 


Recommended For: 

Maximum recommended weight 65 Ibs on tray 
top. 5100, 5400, and 7000 Series three and four 
plug-in oscilloscopes, TM 503, and TM 504 mount- 
ed on top tray. 


TM 503, TM 504 mounted on shelves 


MODEL 3 includes drawer in base with provision 
for padlock, brakes on all casters, power distribu- 
tion module (four outlets and 15 ft cord), remov- 
able scope lock-down bar on top tray, one shelf, 
one safety belt, UL listed. Net weight is 25.8 kg, 
(57 Ib). Shipping weight is 34 kg, (75 Ib). 

SSS Se SS ee 


ORDERING INFORMATION 
Model 3 Blue Vinyl Finish ...........scccscecseeees $560 
Model 3D Brown Vinyl Finish ..........s0ssee $560 


INTERNATIONAL VERSION deletes power 
module for shipment outside U.S.A. 
pda MIN iscsccncisesessnaciecsnsnnacionipsnenncinbcinssiehisninas NC 





The Model 3 is shown with the 436-0132-01 Optional Sheif. 


OPTIONAL ACCESSORIES 
Extra shelf with four mounting screws. Net weight 
is 0.4 kg (0.9 Ib). Shipping weight is 1.4 kg (3 Ib). 
Model 3 — Order 436-0132-01 ....cccccceeeee $37 
Model 3D — Order 436-0132-02 .........c0000 $55 


SAFETY BELT to secure instruments on top 
tray, shelves, or base 42 inch. (Not needed for 
5000 or 7000 Series scopes on top tray.) Net 
weight is 0.23 kg (0.5 Ib). Shipping weight is 
0.45kg (1lb). Used with both Model 3 and 
Model 3D. Order 346-0136-01 .....scccccccceeseeee $24 


For 7000 or 5000 Plug-in Storage on shelves con- 
tact Modified Products. 


CYBER 70 





To order, call your local Tektronix Field Office, or call Tek's 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
in Oregon call collect: (503) 627-9000, Ext 99. 





ISOLATION ACCESSORIES 
FOR FLOATING MEASUREMENTS 


In the world of oscilloscope use, the problem of 
floating measurements is a pressing need that 
often causes users to employ questionable and 
often unsafe practices to allow the oscilloscope 
chassis to float at some potential other than 
ground. Such practices are parts of a larger 
problem concerning equipment grounding. In a 
recent study of computer data, OSHA found that 
faulty grounding of electrical equipment connect- 
ed by cord and plug was one of the most com- 
mon violations of accepted safety rules. 


Recognition of the measurement need and a firm 
commitment to test and measurement product 
safety have resulted in two new isolator products 
from Tektronix. These products will allow you to 
make those necessary floating measurements 
with minimum risk of operator injury or test 
equipment damage. Both meet worldwide safety 
standards; including UL 1244, VDE, CSA Elec- 
tronics Bulletin 556B, IEC 348 and BS 4743. 


Ground Loops 

The potential difference between two green wire 
grounds on separate mains circuits may be as 
great as 5 volts RMS at 60 Hz. An oscilloscope 
plugged into one main circuit would thus mea- 
sure a signal on a system plugged into another 
mains circuit equal to the sum of the signal plus 
the difference between the green wire grounds. 
A logic signal typically swings 1.8 volts. With this 
logic signal imposed on that 5 volts 60 Hz signal, 
making measurements becomes difficult if not 
impossible. Traditional oscilloscope designs can- 
not effectively cope with these problems alone. 
All too often, the problems almost force users 
into employing dangerous measurement tech- 
niques. But why is this? 


Most oscilloscopes have a “signal common" ter- 
minal that is connected to the protective ground- 
ing system. This is because all signals applied to 
or from an oscilloscope must have a common 
connection point. This is ordinarily the oscillo- 
scope chassis, which is usually at zero volt. To 
prevent one input from becoming live when an- 
other is connected to a signal, the common con- 
nection point is connected to the protective 
grounding system of the oscilloscope. 


While this arrangement usually works well and is 
safe for the user, it also provides that, with few 
exceptions, all measurements must be made 
with respect to ground. This constrains the oscil- 
loscope (at least in a single measurement) from 
being used to measure potential differences be- 
tween points where neither is at ground poten- 
tial. Also, measurements can be exceedingly dif- 
ficult to perform because probes and connectors 
can introduce unwanted circulating currents, 
ground loops, into the circuit under test. Such 
circulating currents impose noise on the signals 
to be examined and can interfere with system 
operation through the connection of the probe 
ground. 


“Floating the scope” is the usual technique that 
is used in such measurements. It is the tech- 
nique of defeating the protective grounding 
system—disconnecting the “signal common’ 
from ground—and allowing accessible oscillo- 
scope parts, such as the chassis, enclosure, 
connectors, and controls to assume the potential 
of the point at which the ground lead is connect- 
ed. This is dangerous for two reasons. First, and 
most obvious, is the possibly high voltages on 
exposed metal parts of the oscilloscope that 
present a shock hazard to the operator. Second, 
and not so obvious, is the cumulative stresses 
on the oscilloscope power transformer insulation. 
Such stresses can cause future failure, with at- 
tendant shock and fire hazard, even after the os- 
cilloscope is returned to properly grounded oper- 
ation. From a measurement standpoint the 
“floated scope” has the problem of imposing a 
loading effect on the “signal common". This load- 
ing is caused by capacitance between the float- 
ing scope chassis and the power line which may 
be considered at ac ground. 


COMMON FLOATING 
MEASUREMENT TECHNIQUES 
Floating measurements are made using various 
techniques, each having advantages and limita- 
tions. Some are unsafe, others distort the wave- 
form measurement. Following are three preferred 

techniques. 


Differential Techniques 

The most popular solution to the need for a float- 
ing measurement is the A minus B quasi-differ- 
ential technique. Most general-purpose dual- 
trace oscilloscopes (such as the Tektronix 2445) 


FLOATING 
MEASUREMENT CONCEPTS 


have an Add Mode in which the two channels 
(invert CH 2) can be electrically subtracted, giv- 
ing a display of the difference signal. This can 
be a problem when attempting to examine low- 
level control signals in the presence of high com- 
mon-mode voltages. Also, the common-mode dy- 
namic range is severely limited (+6 divisions 
beyond screen height) and CMRR is 
low—approximately 100:1. 


True differential amplifiers are specifically de- 
signed to have good rejection of the common- 
mode signal and display only the difference sig- 
nal. Because these amplifiers are basically two 
ground-referenced amplifiers, limited floating or 
common-mode capability is provided. Further, 
the ability to display a small signal in the pres- 
ence of a large common-mode signal changes 
as a function of the absolute magnitude of the 
common-mode signal, as well as the ratio of the 
common-mode signal to the difference signal. 
Also, there are bandwidth limitations. The 
Tektronix 7A13 provides 500 volts of common- 
mode dynamic range at 0.1 V/div with a CMRR 
of at least 1000:1 and a bandwidth up to 
105 MHz. 


isolation Amplifiers 

The isolating amplifier is connected between the 
signal under investigation and the oscilloscope. 
With respect to the signal, the amplifier is com- 
pletely insulated, with no accessible conductive 
parts. The signal is coupled across an insulating 
barrier to the oscilloscope. Use of the isolation 
amplifier maintains the usability of all scope 
functions. 


The Tektronix A6902A Isolator is an isolation am- 
plifier consisting of two identical amplifiers, iso- 
lated from each other, from accessible parts, 
from the mains, and from ground. It enables an 
oscilloscope to measure potentials from +20 mV 
to +1500 volts. Each signal common lead can 
be independently connected to separate volt- 
ages up to plus or minus 1500 volts. The A6902A 
can measure two such signals simultaneously, in 
combination with any dual trace oscilloscope. 


indirect Grounding 

Safety standards specify indirect grounding as 
an alternative to direct grounding. All of the 
grounding requirements apply, except that the 
grounding circuit need not be completed until 
the available voltage or current exceeds a pre- 
scribed amount. 


The Tektronix A6901 Ground Isolation Monitor is 
an indirect grounding device. It is connected be- 
tween the mains and the test instrument. When 
activated, it disconnects the protective ground- 
ing system and monitors the voltage and current 
of the isolated ground. If this voltage exceeds 
40 volts peak, the A6901 disconnects the power 
to the test instrument, sounds an alarm, and re- 
connects the protective grounding conductor. 


The A6901 can be used with any grounded test 
instrument. It also tests ground continuity of the 
mains and will not activate if the mains ground is 
inadequate. It solves the problems of defeating 
the protective ground and provides the means 
for valid measurements. 

To order, call your local Tektronix Field Office, or call Tek’s 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
in Oregon call collect: (503) 627-9000, Ext 99. 


433 


iJ 
O 
Zz 
ae 
or 
Lu 
LL. 
uJ 
r 
i 
© 
= 
O 
D 





Y 
O 
> 
on 
O 
me) 





GROUND 
ISOLATION MONITOR 


TE 








A6901 


Permits Elevation of Test Instrument 
Chassis to 40 V Peak (28 V RMS) 





Aids in Circuit Analysis or 
Circumventing Ground Loop Noise Problems 


UL and VDE Safety Certification 


The A6901 is placed between a measurement 
instrument and its power source and acts as an 
indirect grounding device, allowing floating mea- 
surements to be made with operator protection. 


The A6901 monitors the voltage on the isolated 
system. When the voltage exceeds 40 V peak 
(28 V RMS) the power source to the instrument is 
interrupted, the isolated grounding system is 
connected to the power source grounding sys- 
tem, and an audible alarm is sounded. Before 
power is supplied to the measurement instru- 
ment, the A6901 tests the power source for a 
functional ground*’. If a functional ground is not 
established, the ground isolation monitor will not 
go into isolated mode. 


Applications for the A6901 include elevating a 
test instrument chassis to logic reference volt- 
ages for more accurate logic level measure- 
ments, and isolating a test instrument chassis 
from common-mode voltages present on ground 
systems to eliminate undesirable noise from sig- 
nal measurements. 
*! If the A6901 is used in conjunction with a GFI (Ground Fault 
Indicator), consult the GFIl manual for compatibility 
information. 
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CHARACTERISTICS 


ELECTRICAL CHARACTERISTICS 
Trip Voltage (Dc) — 40 V peak (28 V RMS) or + and — 40 V 
(within 5%). | 


Trip Current — 0.5 mA, 3.5 mA to 5 mA selectable. 


Neutral-to-Ground Continuity — Between 3 V and 10 V RMS 
(8.5 V and 28.3 V p-p), 50 Hz. 


Dc Voltage Trip Delay — <20 ms. 


Line Voltage Ranges — 90 V to 128 V RMS, 180 V to 250 V 
RMS. 


Line Frequency Range — 48 Hz to 66 Hz. 


Maximum Power Consumption (No External Load) — 12 W 
at 115 V, 60 Hz. 


Load Power — 500 W maximum 

ENVIRONMENTAL CHARACTERISTICS 
Temperature — Operating: —15°C to +55°C (+5°F to 
+131°F). Nonoperating: —62°C to +85°C (—80°F to 
+ 185°F). Meets MIL-T-28800B, Class 3. 


Altitude — Operating: To 4600 m (15,000 ft). Nonoperating: 
To 15 000 m (50,000 ft). Exceeds MIL-T-28800B, Class 3. 


Humidity — Exceeds MIL-T-28800B, Class 3. 
PHYSICAL CHARACTERISTICS 


Net (without accessories) 
Shipping 





INCLUDED ACCESSORIES 
STANDARD INSTRUMENT, NORTH AMERICAN 120 V 
17.5 cm IEC male to NA female 120 V load cord 
(161-0150-00); 3 AF DIN metric fuse (159-0190-00); 3 AG 
0.062A SLO fuse (159-0051-00); 3m NA male to IEC female 
power cord (161-0066-00); instruction manual. 
UNIVERSAL EURO, OPTION A1 

17.5 cm IEC male to Euro female 240 V load cord 
(161-0157-00); 6.3 A DIN metric fuse (159-0202-00); 0.1 A DIN 
metric fuse (159-0074-00); 3 m Euro male to IEC female power 
cord (161-0066-09); instruction manual. 


UNITED KINGDOM OPTION A2 
17.5 cm IEC male to UK female 240 V load cord 
(161-0159-00); 6.3 A DIN metric fuse (159-0202-00); 0.1 A DIN 
metric fuse (159-0074-00); 3 m UK male to IEC female power 
cord (161-0066-10); instruction manual. 


AUSTRALIA, OPTION A3 
17.5cm IEC male to Australian female 240V load cord 
(161-0158-00); 6.3 A DIN metric fuse (159-0202-00); 0.1 A DIN 
metric fuse (159-0074-00); 3 m Australian male to IEC female 
power cord (161-0066-11); instruction manual. 


SWITZERLAND, OPTION A5 
17.5 cm IEC male to Swiss female 240 V load cord 
(161-0160-00); 6.3 A DIN metric fuse (159-0202-00); 0.1 A DIN 
metric fuse (159-0074-00); 3 m Swiss male to IEC female pow- 
er cord (161-0154-00); instruction manual. 
RO ee I ed Re eo 


ORDERING INFORMATION 
A6901 Ground Isolation Monitor ........... $450 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A5 — Switzerland 220 V/10 A, 60 Hz 
(North American 240 V not available. Neutral not grounded in 
240 V North American Systems.) 
(RN RT RSLS ERI REN A eS a am et 


To order, call your local Tektronix Field Office, or call Tek’s 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
in Oregon call collect: (503) 627-9000, Ext 99. 


In recognition of the requirement to perform 
floating measurements and low-level signal mea- 
surements in the presence of high-amplitude 


common-mode voltages, Tektronix offers the 
A6902A Isolator. It is a dual-channel, optical- and 
transformer-coupled voltage isolator that allows 
safely grounded test instruments to make floating 
measurements at high sensitivity levels in the 
presence of large common-mode signals. 


The A6902A acts as a buffer between the test 
instrument and the system under test and ex- 
tends the range of the test instrument to 1500 V 
(dc plus peak ac) with the larger industrial probe 
and to 500 V (dc plus peak ac) with the smaller 
signal probe. Both probes are quickly inter- 
changeable at the cable connectors. The two 
pairs of probes and output cables are stored in 
removable side pouches for availability and 
convenience. 





Designed for use with any dual-channel oscillo- 
scope, the A6902A permits simultaneous obser- 
vation of two signals at two different points in the 
Same circuit; or signals in two different circuits. 
Separate, calibrated controls for volts per division 
on each channel provide for precise floating 
measurements. The all-plastic case and external 
controls protect the user during control settings 
and other operations. Other than probe tip con- 
nections, the user is never in close proximity to 
hazardous voltages. The A6902A is certified by 
worldwide safety agencies which includes 
UL 1244, VDE, CSA Electronics Bulletin 556B, 
lEC 348 and BS 4743 
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CHARACTERISTICS 
ELECTRICAL CHARACTERISTICS 
Deflection Factor — Probe Tip Sensitivity: 20 mV/div to 
200 V/div in 1-2-5 sequence with oscilloscope set to 10 mV/div. 
Accuracy: < +5% of indicated V/div switch setting. 


Maximum Working Voltage 


Large Probe (1500 V) — Probe Center Tip to Earth Ground: 
1500 V (dc + peak ac). Probe Center Tip to Probe Common: 
1500 V (dc + peak ac) to 900 kHz. See Figure 1 for voltage 
derating above 900 kHz. Probe Common to Earth Ground: 
1500 V (dc + peak ac) to 420 kHz. See Figure 2 for voltage 
derating above 420 kHz. 


Small Probe (500 V) — Probe Center Tip to Earth Ground: 
500 V (dc + peak ac). Probe Center Tip to Probe Common: 
500 V (dc + peak ac) to 3 MHz. See Figure 2 for voltage 
derating above 3 MHz. Probe Common to Earth Ground: 500 V 
(dc + peak ac) to 6 MHz. See Figure 2 for voltage derating 
above 6 MHz. 
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Figure 1. Maximum working voltage between probe input and 
probe common (all temperatures). 
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Figure 2. Maximum working voltage between probe common 
and earth ground. 
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Frequency Response — Bandwidth: Dc coupled (to —3 dB 
points) is >20 MHz. Ac coupled (to lower —3dB point) is 
<5Hz. 

Transient Response — Risetime: 17.5ns (calculated from 
bw). 

Maximum Input dV/dt — 100 V/ns. 

Input Impedance — Resistance: 10 Mf. + 3%. Capacitance: 
= 19 pF with either probe. 

Output Impedance — 50°) + 5%. 

Output Drive — 250 mV p-p typical. 

Common Mode Capacitance — 200 pF from probe common 
to earth ground. 

Tangential Noise — 2.0 mV. Dc Drift With Temperature: 
<1 mV/°C (0.1 div/°C) at output. Range of Output Dc Level: 
At least +5 div from center screen. 

Channel Isolation — Maximum Voltage: Using two 1500 V 
probes is 3000 V (dc + peak ac). Using two 500 V probes is 
1000 V (de + peak ac). 

Delay — 42ns +3ns from probe input to instrument input. 
CH1, CH2 delay difference is <4 ns. 

Common Lead Signal Feedthrough — — 106 dB from probe 
input to output BNC to 500 Hz. See Figure 3 for derating above 
500 Hz. 


-110 
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Figure 3. Common-lead feedthrough characteristics. 


POWER SOURCE CHARACTERISTICS 
Line Voltage Ranges — Low: 90 V to 132 V. High: 120 V to 
250 V. 
Line Frequency Range — 48 Hz to 440 Hz. 


Maximum Power Consumption — 17 W at 115 V, 60 Hz. 


ENVIRONMENTAL CHARACTERISICS | 
Temperature — Operating: 0°C to +50°C. Nonoperating: 
—55°C to +75°C. 

Altitude — Operating: To 4600 m (15,000 ft). Nonoperating: 
To 15 000 m (50,000 ft). 
Humidity (Operating and Nonoperating) — 5 cycles (120 hr 
total) with equipment tested nonoperating to MIL-STD-810C 
Method 507.1, at 90% to 95% relative humidity and 30°C to 
60°C. 

PHYSICAL CHARACTERISTICS 


Net w/Accessories 
Shipping 





INCLUDED ACCESSORIES 
Two 1500 V isolation probes (010-0409-01); two 500 V isola- 
tion probes (010-0411-10); 0.15 ASB 250 V fuse 
(159-0054-00); 0.1 ASB 250 V fuse (159-0048-00—Europe); 
right angle power cord (161-0117-00); two 2 m, 50 { output 
cables (012-0204-00); operator's manual, service manual. 
Oe Eo I TE «rm 


ORDERING INFORMATION 
AG902A Isolator .........ccccccccccccceccseeeeeeee $1,850 


INTERNATIONAL POWER CORD AND PLUG OPTIONS 
Option A1 — Universal Euro 220 V/16 A, 50 Hz 
Option A2 — UK 240 V/13 A, 50 Hz 
Option A3 — Australian 240 V/10 A, 50 Hz 
Option A4 — North American 240 V/15 A, 60 Hz 


Option AS — Switzerland 220 V/10 A, 50 Hz 
a ar es cre ee ee 


To order, call your local Tektronix Field Office, or call Tek's 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
In Oregon call collect: (503) 627-9000, Ext 99. 
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TEK PROBES 


THE STRONGEST LINK BETWEEN YOUR TEK INSTRUMENT AND RESULTS. 


Tek instruments are designed for users who 
place a premium on equipment quality and 
on reliability of results. Tek probes are engi- 
neered, assembled and tested to provide 
the most compatible link possible between 
those instruments and the outside world. 
Accuracy depends on the accuracy of the 
data received. Nothing can compensate for 
the precision of the signal nor an awkward 
or unsafe operational routine. 


PROBES: SELECTION CRITERIA 
No factor is more critical to optimized 
system performance than proper probe 
selection. A probe that's not right for your 
application can mean a significant loss in 
measurement results, plus costly delays 
and errors. 





For over 35 years, Tektronix has been 
designing probes that are matched not 
only to our scopes, but to your own in- 
strument and application needs. They 
minimize circuit loading, while extending 
and enhancing system performance. 


dé rryner vr Tere” 


By extending our resistive-wire, center-con- 
ductor cable technology, Tek 10X Passive 
probes can transfer a signal frequency that 
exceeds 300 MHz and presents only an 
added 30 pF per meter of cable to a circuit. 


Tek probe products include active voltage 
probes, active and passive current probes, 
high voltage probes, low impedance/high 

frequency probes, and differential probes. 


Bandwidath/risetime, input voltage, input im- 
pedance and limiting aberrations are all 
characteristics to evaluate in terms of your 
Own application. 


While electrical considerations are of major 
importance in your selection, physical pa- 
rameters, such as probe length and proper 
tip adaptor, can be equally crucial. Unnec- 
essary cable length, for example, will de- 
crease bandwidth and increase the loading 
capacitance of the probe. 


You'll find a wide variety of adaptors and 
probe tips available which feature Tek’s 
special alloy coating that minimizes low cur- 
rent conduction problems. All are inherent 
to the Tek modular probe concept that lets 
you snap tips and other probe parts togeth- 
er without tools, so maintenance and repair 
of damaged probes is of minimal expense. 
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PROBE TYPES 
Current Probes 
Current probes provide a method to measure the 
current flowing in a circuit. For instance, their use 
can eliminate the calculations that would be re- 
quired to determine the current from the voltage 
drop across a current sampling resistor. 


Two types of current probes are available, the 
traditional ac only probe and the “Hall effect" 
type. Ac only current probes use a transformer 
to convert current flux into ac signals and have a 
frequency response from a few hundred hertz to 
100 MHz. Hall effect current probes use semi- 
conductors to provide a frequency response 
from dc to 50 MHz. 


A current probe is used by clipping its jaws 
around the wire that is carrying the current to be 
measured. Because it is “noninvasive’, a current 
probe imposes less loading than other probes 
(typically less than a few nanohenrys in series 
with the wire at a capacitance of less than 1 pF) 
Differential current measurements are made by 
passing the two wires (in correct phase) through 
the current probe jaws. 


The CT-5 increases the high-current measuring 
capability of most current probes by either 20:1 
or 1000:1. 


Differential Probes 

The normal 10X probe has a typical accuracy of 
+1%, giving a scope/probe common-mode re- 
jection ratio of no more than 50:1. Using a 
matched pair of P6055 differential probes, com- 
mon-mode rejection ratios of 20,000:1 or better 
can be obtained. 


Active Probes 

Active components contained in these probes 
result in high input resistance and low input ca- 
pacitance without loss of signal. Dynamic range 
and measurement capability are substantially in- 
creased through the voltage offset control. 


Since active probes have a selectable 50 2 out- 
put impedance, the distance from the probe tip 
to the instrument is only limited by the band- 
width limit of the 50 2. coaxial cable between the 
probe and instrument. 


Zo Probes 

Probes provide the lowest input capacitance 
(typically 1 pF for high frequency signals) and 
are used with high frequency, 50 2 input scopes 
Zo probes provide the most consistent probe 
loading because they exhibit a frequency re- 
sponse that is essentially flat. 


High Voltage Probes 

Several high voltage probes are available from 
Tektronix that provide 100X or 1000X compen- 
sated dividers. Because these probes are pri- 
marily designed for high voltage applications, in- 
put capacitance is reduced to approximately 
3 pF by the high division ratio. 


Why Tek Probes—See the Difference 

The pictures to the right show signals measured 
with Tek probes and their commodity counter- 
parts. To get the best performance from your 
measurement system use Tek probes! 
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Optimum Performance With Tek 
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Loss With Commodity Probe 





Bandwidth: Tek probe transmits clear 300 MHz signal. 





Frequency Response: Tek probes evenly matched for clear 
response. 


Probe Tip Accessories: Tek offers many accessories to make 
the “best” measurement possible. 


Environmental: Tek offers superior performance. No signal 
degradation after 5 days in high humidity. 





Commodity probe peaked resulting in aberrations. 





Commodity probes may not have the right accessory to make 
a faithful measurement. 





Commodity probe shows “hook” after same humidity test. 





TEK RECOM ED 


ACTIVE PROBES 
Active probes have high input resistance and low _ 
input itance through their dynamic range. Nome 
put Capacitance through their dynamic range : Losane - _ 
Used in measurements where high input resis- 010-6230-01 1.3 pF +30V +5V 
tance and low input capacitance is needed and 
where frequencies above 250 MHz are 
encountered. 010-0232-00 Std 10 pF +25V | +5V 444 
inc PS & Amp 3 pF +250V] +50V 
010-6201-01 Std 3 pF 
inc PS & Amp 1.5 pF 
1.5 pF + 
010-6202-03 Std 2pF | O7ns | +200V] +6V bad ns 
W/010-0384-00 Atn 2 pF 0.7 ns +200 V |} +60V 


50 2 DIVIDER PROBES 
For use with 50 2 systems. For risetime measure- or ie Unser seam 
ments, the interaction of the probe capacitance " — 
with the source impedance is important (RC time ro] gf pana ok he manne 
constant). For best results, the capacitance | ge | o10-6056.09 sta Soom} 1pF] o1ns | st6v | sev | ves” 
should be kept minimal. Typical probe specifica- 
tat ec et arf He [weer | eee | 


environment. 








CURRENT PROBES 
Used to measure currents from dc to 1000 A. 
| Bandwidth | Displayed 
Current probes can be used where low loading of Type Hz to MHz | Current/Div 


the circuit is necessary. Loading is typically inthe — agap9/ 
mQ to low Q range. Current probes can be used ss aws03 100 x 10-6 


for differential measurements; where the probe winct.s_[~o5—20 [20mateskAv] SOKA-[ | -aoua [20m zim] Ta aa 
measures the results of two opposing currents iN ag393, 
two conductors in the jaw of the probe. AM 503 10 mA to 50 A"? x 10-8] 447 
: P6021 
A current waveform may be very different from a a eniies ei acta 448 
voltage waveform in a current-dependent circuit. Term. 100 mA"! 
ference. A measurement of the current waveform 
+ CT-5 ee + a oa tee 449 
P6022 
— 10 mA or 448 
ir mA*? 
or 134 1.3 kHz|10 MHz| 0.2A | 9x10-§ | 448 
CT-1 an 5 mA*! 449 
(5 mV/mA) 
CT-2 0.1 mA"! 449 
1 mV/mA 
*! Scope set at 10 mV/div. 
*2 Scope set at 50 mV/div. 
OTHER PROBES Probe | Package Number —__Fuseton_ Page 





ee ig ater a 7000 i see 010-0215-00 400 Series 
any the indict] ingtianest eeoodetion = eee oe 
010-6430-00 DM 44, DM 502 
P6104 010-6104-00 
40 kV 010-0277-00 2337, DM 501A, DM 502A 384 
010-6451-03 
P6401 010-6401-01 TTL Logic 84, 445 
P6406 010-6406-01 
P6420 010-6420-03 2337, DM 501A, DM 502A, DM 44 446 
P6601 010-6601-01 DM 501A, DM 502A, 7D13A 384 
P6602 010-6602-01 


P6125 010-6125-01 Digital Counter/Timer Probe, 5X DC a DC 504, DC 505A, 77 
Attenuation 508, DC 509 
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RECOMMENDED 
PROBES 


TE 


PASSIVE PROBES 
For amplitude measurements, the capacitance 
and resistance of the probe form a voltage 
divider with the circuit under test. For low fre- 
quency (about 5 MHz and below), the resistive 
component is of primary importance in most 
probes and should be at least two orders of 
magnitude greater than the circuit source imped- 


ance. For higher frequencies (greater than about 
30 MHz), the importance of the capacitance 
increases drastically and will become the prime 
consideration. 


For general-purpose use, passive voltage probes 
offer a wide probe selection for a variety of 
applications for 1 MQ inputs. 


VOLTAGE PROBES FOR 1 MQ INPUTS 


Modular probes are an exciting new concept in 
probe design. The P6101, P6105, P6106, P6107, 
P6108, P6121, P6122, P6130, P6131 and P6149 
Probes divide into three modules (probe heads, 
cables, and connector/compensation boxes). 

































MODULAR 
PACKAGE USEFUL 
TYPE ATTEN NUMBER LOADING BW MHz*2*4 READOUT PAGE 
P6101 010-6101-01 32.0 pF 34.0 500 V ANY 
010-6101-03 54.0 pF 15.5 
010-6101-05 78.0 pF 8.0 452 
P6105 010-6105-01 10.5 pF 100.0 500 V 15 to 47 YES 
010-6105-03 13.0 pF 100.0 
010-6105-05 15.5 pF 95.0 452 
P6106 010-6106-01 10.5 pF 250.0 500 V YES 
010-6106-03 13.0 pF 250.0 
010-6106-05 15.5 pF 150.0 452 
peor | 10x | 20 ‘| o106i07-03 | tome | 130pF | 1000 |  soov. | i5to47 | ves | 453 
P6108 010-6108-01 10.5 pF 100.0 500 V 15 to 47 
010-6108-03 13.0 pF 100.0 
010-6108-05 15.5 pF 95.0 452 
per21 | tx | 5 | rogtzt-or | tome =| 110pF_ | 000 _~—s || ~~ S00v | 15t035_| YES 451 
peiz2 | 10x | 15 | o1oei2201 | iome | 140pF | 1000 |  soov. | 15to35 | No | 451 
pers | SX] SS | r0-6125-01 | sme | 200pF_ | 2000S | S50 | 15to33_ | NO | 87 
P6130 010-6130-01 12.7 pF 250.0 500 V 15 to 47 YES 
010-6130-03 13.2 pF 250.0 
010-6130-05 14.5 pF 150.0 450 
P6131 010-6131-01 10.8 pF 300.0 500 V YES 
010-6131-05 14.5 pF 150.0 500 V 450 
MONOLITHIC 
LENGTH PACKAGE USEFUL 
TYPE ATTEN (ft)*" NUMBER LOADING BW MHz*2*4 READOUT PAGE 
P6006 010-0127-00 600 V _ 
010-0160-00 
010-0146-00 
010-0148-00 
P6007 010-0150-00 1.5 kV 
010-0165-00 
010-0152-00 
010-0154-00 454 
peos | ox | 35 | o10-0120.00 | 10M | rsoov | war | no | — 
P6008 10X 010-0129-01 10 MQ ‘ 600 V 12 to 47 446 
(Environmentalized) Environmentalized —50°C to + 150°C 
P6009 010-0170-00 1.5 kV 12 to 47 NO 
010-0264-01 YES 454 
peoio, | 0X] 8S eee See pee 
peois, | 00x, || 10 | okv | t2to47 | NO | 454 
P6028 010-0074-00 600 V ANY YES _ 
010-0075-00 
010-0076-00 
010-0077-00 
peoas | 10x, | (0100-02150 | ove | t5to20 =| NO | 
P6053B 010-6053-11 500 V YES*S 
010-6053-13 
010-6053-15 455 
peoss? | 10x | 3.5 | _—(010-6055-01 YES 455 
P6060 010-6060-01 500 V YES _— 
010-6060-03 
P6062B 10X or 1X 010-6062-11 500 V 15 to 47 YES 
10X or 1X 010-6062-13 
10X or 1X 010-6062-15 
455 
P6063B 10X or 1X 010-6063-11 500 V YES 
10X or 1X 010-6063-13 
455 


*! All lengths are nominal and measured electrically for opti- 
mum performance. 
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*2 Rating varies with scopes having other than 20 pF inputs. 
*3 Designed for use with scopes having differential inputs. 


*4 25 {) source. 
*5 Trace identification button. 
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PROBE/INSTRUMENT COMPATIBILITY 


RECOMMENDED 
PROBES 


For quick reference only to suggest some of the possible probe/instrument combinations. Check probe descriptions on the following pages for more 
information or call your Tektronix Sales Representative or the Tek National Marketing Center for assistance. 








INSTRU- 
MENT PROBES 
|__passive | active | CURRENT 
7000 
SERIES 
7A11 | Built in FET Probe A6302/AM 503 
A6303/AM 503 
7A13 P6021 
P6022 
TAISA P6021 
P6022 
TAI6A pe201_—_| P6021 
P6202A | P6022 
A6302/AM 503 
7A1BA Pe202a_| P6021 
A6302/AM 503 
7a19 —‘| P6056 P6201 ‘| A6302/AM 503 
P6057 P6202A | A6303/AM 503 
7A22. | P6101_— P6055 P6021 
P6062B A6302/AM 503 
7a24 —-| P6056 P6201 —_‘| A6302/AM 503 
P6057 P6202A | A6303/AM 503 
7a26 = | P6063B P6015 =| P6201 _—| P6022 
P6048 P6009: | P6202A_| AG302/AM 503 
P6130 A6303/AM 503 
7a29 —| P6056 P6201 ‘| A6302/AM 503 
P6057 P6202A | A6303/AM 503 
vaaz_|pers1_— | P6230 
mie |peoss | 
7013A | P6601 P6420 
40 kV(010-0277-00) 
7020 ~—‘| P6053B aa 
5000 
SERIES 







P6021 
A6302/AM 503 


P6101 
P6108 
P6062B 


P6015 


5A15N P6007 














P6101 P6055 
P6062B 
P6101 P6055 
P6062B 






P6015 
P6009 
P6122 


P6105 
P6015 


P6021 
P6022 
A6302/AM 503 


P6105 









TM 500 
SERIES 


40 kV(010-0277-00) 


P6601 





INSTRU- 

MENT PROBES 
|_passive | active | CURRENT 

TM 500 

SERIES 





DC 508A 





P6125 P6056 
P6108 
pér25 ps0s6 | 


P6122 P6062B 
P6101 P6108 






PG 501 
PG 507 







P6130 
P6101 





TM 5000 
SERIES 
pe s009 |P6i25  pei22 | 
DC 5010 [P6125 P6056 | P6201 
P6130 P6202A 
$15010 |P6056 P6057 |P6201 | A6302/AM 503 
P6202A 
400 
SERIES 








P6021 
P6022 

A6302/AM 503 
A6303/AM 503 











P6201 
P6202A 


P6201 
P6202A 
P6201 
P6202A 
P6202A 
P6201 
P6202A 


P6021 
P6022 

A6302/AM 503 
A6303/AM 503 


P6021 
P6022 
A6302/AM 503 
A6303/AM 503 


P6021 
P6022 

A6302/AM 503 
A6303/AM 503 


P6021 
P6022 

A6302/AM 503 
A6303/AM 503 


P6021 
P6022 

A6302/AM 503 
A6303/AM 503 


P6021 
P6022 

A6302/AM 503 
A6303/AM 503 
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INSTRU- 


MENT PROBES 


PASSIVE | ACTIVE | CURRENT 


P6021, P6022 


A6302/AM 503 
A6303/AM 503 





T9300 
SERIES 









P6021 
A6302/AM 503 
A6303/AM 503 


T932A 






2200 
SERIES 









P6021, P6022 
A6302/AM 503 
A6303/AM 503 


P6021, P6022 
A6302/AM 503 
A6303/AM503 
P6021, P6022 
A6302/AM 503 
P6303/AM 503 


2215 


2235 








2236 





2300 
SERIES 






P6108 
P6015 
P6130 











2337 P6101 P6108 P6021 
P6009 P6015 P6022 
P6063B P6130 
P6420 






40 kV(010-0277-00) 





2400 
SERIES 












P6015 
P6009 


P6131 
P6101 


A6302/AM 503 
A6303/AM 503 















P6202A 
P6230 





‘1 For T935A and T932A only 
*2 For T922R, T921 and T912 only 
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ACTIVE 
PROBE 


TE 


P6230 


Dc to 1.5 GHz Bias/Offset 





Bias/Offset from —5 Vto +5 V 


Internal/External 50 2 Termination Switch— 
Use on Scopes with 50 2 or 1 MQ Input 


Low Impedance 
Adjustable Tip “Nulling” Voltage 


Fully Compatible with Tek Subminiature 
Probe Accessories 


UL Listed 


The P6230 is a 1.5 GHz, low-impedance, submin- 
lature, 10X active probe for use with broad-band 
oscilloscopes. The P6230 is equipped with an 
internal/external 50 2 termination switch which al- 
lows the probe to be used on scopes having an 
input resistance of either 502 or 1 MQ. A coding 
pin on the BNC connector activates the 
Volts/Division reading by 10X, on oscilloscopes 
equipped with this feature, so that the correct 
deflection factor at the probe tip is indicated. 


The compensation box of the P6230 houses an 
active circuit which provides a variable voltage at 
the probe tip. This voltage is used to minimize 
probe-loading effects. The voltage available at 
the tip of the P6230 spans the range from minus 
five volts to plus five volts, allowing the probe to 
minimize loading effects on most logic families 
that are in use today. 


The P6230 acts as a standard 500 2 passive volt- 
age probe with the additional capability of hav- 
ing an adjustable tip “nulling voltage.” This fea- 
ture reduces the dc-loading effects of the probe 
when it is used to measure signals whose mid- 
voltage value is other than zero volts, or in cir- 
cuits where the termination impedance is re- 
turned to other than ground level. The Input 
Bias/Offset Voltage may be adjusted so that at a 
particular test-signal voltage both ends of the 
probe input-resistor are at equal potentials and 
no current is flowing through the resistor. 
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ay 


The advantages become very apparent in exam- 
ining the loading effects on a logic family such 
as ECL. ECL logic is most commonly operated 
from a —5.2 V supply with Vcc connected to 
ground. The output of an ECL gate is the emitter 
of an NPN emitter follower stage. The output ts 
pulled down to a negative supply (about —2 V) 
with an external resistor (50 to 100 Q). Since 
speed is a major consideration in ECL designs, 
the interconnections between gates are often 
transmission lines, and the pull-down resistor 
doubles as a line termination. 


lf a standard 500 2, 10X probe without the Input 
Bias/Offset feature were used to examine an 
ECL output, the probe's 5002 resistance to 
ground would form a voltage divider with the 
gate's output-termination resistor. This divider 
can cause severe distortion of the output signal 
levels, shift the dc-operation point of the output 
transistor, and greatly reduce the gate’s noise 
margin. 


The dc-load nulling capability of the P6230 
solves this problem. By adjusting the Input 
Bias/Offset Voltage to the ECL low level or to 
the termination voltage, the only effect of the 
probe resistance will be a small decrease in the 
ECL output-termination resistance. The effect of 
the probe on output voltage levels is negligible. 


The probe derives its power from the probe 
power jack on many Tek scopes or a 1101 
Power Supply. 


CHARACTERISTICS 
ELECTRICAL CHARACTERISTICS 
Attenuation — 10X + 3%. 
Loading — 1.3 pF/450 °). 
Bandwidth — 1.5 GHz. 
Dc Offset Range — -—5Vto +5 V. 
Dc Maximum — 10 V. 


ENVIRONMENTAL CHARACTERISTICS 
Temperature Range — Operating: 0°C to + 50°C (+32°F to 
+122°F). Nonoperating: —55°C to +75°C (—67°F to 
+ 167°F). 

Humidity — 5 cycles (120 hr) 95% to 97% at 30°C to 60°C. 
MIL-E-16400F, Class 4. 

Altitude — Operating: 4600 m (15,000 ft). Nonoperating: 
15 000 m (50,000 ft). 


INCLUDED ACCESSORIES 
Alligator ground lead (195-1870-01); microhook ground lead 
(195-4104-01); low inductance ground lead (195-4240-00); two 
white marker bands (334-2794-01); two gray marker bands 
(334-2794-03); protective pouch (016-0708-00); retractable 
hook tip (013-0208-00); two red marker bands (334-2794-06); 
two green marker bands (334-2794-07); probe connector 
(131-2766-03); probe holder (352-0687-00); instruction manual. 


P6230 10X 1.6m 


Order O10-G2S0-011 xccncsacrsancadesassasssanensdene $385 
OPTIONAL ACCESSORIES 

Probe to BNC Adaptor — Order 013-0195-00 ............. $9.00 

50 2 Probe to GR Adaptor — Order 017-0520-00 .... $48.00 

100 ECB Test Points — Order 131-2766-01 .............. $18.00 


100 ECB Test Connectors — Order 136-0352-02 ...... $19.25 


Subminiature to Miniature Adaptor — 
CRT BUS ZO | sasinsarnscrearveaicosneravinicavmeisiibctinciaieiitesss $3.00 


The following are used with 013-0202-00. 


Miniature to BNC Adaptor — Order 013-0084-01 ........ $8.00 
50 2 Miniature to GR Adaptor — 

Cran GT TRB B OD acacsnssinenentsascannceusvesinccianeaamsscesaezads $50.00 
Miniature to Square Pin Adaptor — 

Onder O15 -OS25-00 sisvcccsccnsccsinssscivsiansesesssasconsssecsnasanens $13.00 
Microcircuit Pincer Tip — Order 206-0222-00 ............ $3.50 


To order, call your local Tektronix Field Office, or call Tek's 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
In Oregon call collect: (503) 627-9000, Ext 99. 


TEK 


P6201 Dc to 900 MHz 








Unity Gain 


Two Plug-on Attenuator Heads that 
Maintain Scope Readout Factor 


Low Input Capacitance 
Dc Offset 
Ac-Dc Coupling Switch 


The P6201 is an active (FET) probe providing 
unity gain and dc to 900 MHz bandwidth. The 
P6201 is the best general-purpose probe within 
its voltage range from the standpoint of electrical 
performance. Very low input capacitance permits 
acquisition of high frequency signals with mini- 
mum loading of circuits under test while high 
input resistance minimizes low frequency and dc 
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The 1101 Accessory Power Supply provides pow- 
er for active probes such as the Tektronix P6201, 
P6202A and P6230 when they are used with oscil- 
loscopes that do not have a probe power supply. 


The 1101 will provide power for up to four probes. 
Output power features short-circuit protection. A 
platform base provides storage for the power 
cord. 


loading. Plug-on attenuator heads provide higher 
input resistance and reduced input capacitance. 


The probe derives its power from the probe 
power jack on many Tek scopes or a 1101 
Power Supply. 


CHARACTERISTICS 

| P6201 | PG 202A 
Risetime <0.7 ns 
Bandwidth (verified by 
risetime) >900 MHz >500 MHz 
Attenuation ——_ X10 
Attenuation Accuracy + 4% 
Input Resistance | 100k2 10 Ma 
Input Capacitance 2 pF 
Input R with Attenuator}  1M2 | 10 M2" 
Input C with Attenuator 2 pF"! 
Dynamic Range +6.0V 
Dynamic Range with 
Attenuator +6V or +60 V +60 V"! 
Dc Offset Range +55 V 
Noise 190 nV 
Maximum Input Probe 
Only +100 V peak +200 V peak 
Derated above |  60MHz | 2 MHz 
Derated to—at 5 V at 20 V at 
Frequency 500 MHz 300 MHz 
Maximum Input with 
Attenuator 200 V peak 200 V peak"! 
Derated above 50 MHz | _150 MHz" 
Derate to—at 5 V at 70 V at 
Frequency 500 MHz 400 MHz"! 
Ac Coupling—3 dB 
Low Frequenc 16 Hz 


*t Optional accessory. 


P6201 INCLUDED ACCESSORIES 

Retractable probe tip (CG, 013-0135-00); 10X attenuator head 
(010-0376-00); 100X attenuator head (010-0377-00); 3 probe 
tips (CO, 206-0200-00); probe tip (CJ, 103-0164-00); 30 cm 
(12 inch) ground lead (DB, 175-0848-02); ground contact 
(CM,131-1302-00); alligator clip (AS, 344-0046-00); electrical 
insulating sleeve (CK, 166-0557-00); ground contact insulator 
(CL, 342-0180-00); carrying case (016-0156-02); instruction 
manual. 


P6201 FET Probe 
Order O10-B201-01 sicssscsssnscessssconssnvenons $1,145 


CHARACTERISTICS 
Output Voltages — +15 V de +0.75%; —15 V de +1.5%; 
+5Vde +2.0%. 


Output Currents — 400 mA each supply (short-circuit 
protected). 


Ripple — <1 mV with 400 mA load (each supply). 


Ac Input Voltages — Selectable, 90 to 136 V ac or 180 to 
272 V ac. 


Line Frequency — 50 Hz to 400 Hz. 


Power — High Range: 39 W (390 mA) maximum at 115 V ac, 
60 Hz. Low Range: 47 W (455 mA) maximum at 115 V ac, 
60 Hz. 


PHYSICAL CHARACTERISTICS 
Dimensions 





SUDO siinniimnsmmnmnmmennamannaicanate $560 


ACTIVE PROBES 
POWER SUPPLY 


P6202A bc to 500 MHz 


ie) 








Dc Offset 


High Input Impedance through Freq Range 


Small Probe Size 





With its standard Tektronix power connector the 
P6202A can be used on any instrument that has 
standard probe power. The very low input capaci- 
tance of the probe permits acquisition of high fre- 
quency signals with a minimum loading of circuits 
under test while the high input resistance mini- 
mizes low frequency and dc loading. 


The probe has a dc offset feature to offset any 
dc component within the range of the control to 
bring the signal into the dynamic range of the 
probe. 


The P6202A derives its power from the probe 
power jack on many of Tek scopes or a 1101 
Power Supply. 


INCLUDED ACCESSORIES 

Retractable probe tip (CB, 013-0097-01); two alligator clips 
(AS, 344-0046-00); probe holder (352-0351-00); 7.5 cm (3 inch) 
ground ground (DC, 175-0849-00); probe adjustment tool 
(CP,003-0675-01); carrying case (016-0378-00); 13 cm (6 inch) 
ground lead (DE, 175-1017-00); two replaceable probe tips*'; 
electrical insulating sleeve (BP, 166-0404-01); instruction 
manual. 

*! Available in package of 10 only. Order 206-0230-03 (CF). 


P6202A FET Probe, 2 Meter Cable 


Order 010-202-038 scisissssisvssncssnennssacssseies $615 
OPTIONAL ACCESSORIES 

P6202A — 10X Attenuator. Order 010-0384-00 .............. $70 

P6202A — Ac Coupling Cap. Order 010-0360-00 ........... $34 


To order, call your local Tektronix Field Office, or call Tek’s 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
in Oregon call collect: (503) 627-9000, Ext 99. 
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SPECIAL PURPOSE 
PROBES 


TE 


P6046 bc to 100 MHz Differential 
aa 
oO 


PB046 
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1000:1 CMRR at 50 MHz 


+250 V Maximum Voltage with 
10X Attenuator 


Dual Probe Tips for Greater CMRR 


at High Frequencies 

ee ee 
The P6046 Differential Probe and P6046 Amplifier 
Unit provide unique measurement capabilities 
with all Tektronix oscilloscopes. The differential- 
signal processing takes place in the probe itself, 
resulting in high common-mode signal rejection at 
higher frequencies. Differential probe-tip signal 
processing minimizes the measurement errors 
caused by differences in probes, cable lengths, 
and input attenuators. 


CHARACTERISTICS 
CMRR — With deflection factors of 1 mV/div to 20 mV/div: at 
least 10,000:1 at 50 kHz, 5,000:1 at 1 MHz, and 1,000:1 at 
50 MHz. Common-Mode Linear Dynamic Range — +5 V, 
+50 V with 10X attenuator. Bandwidth — Dc to 100 MHz 
(—3 dB). Risetime — 3.5 ns or less. Deflection Factor Range 
— 1mvV/div to 200 mV/div in 8 calibrated steps, 1-2-5 se- 
quence, accurate within 3% (with an oscilloscope deflection 
factor of 10 mV/div). Input RC — 1 MQ paralleled by 10 pF or 
less. Input Coupling — Ac or dc, selected by a switch on the 
probe. Low frequency response ac-coupled is —3 dB at 20 Hz, 
2 Hz with 10X attenuator. Displayed Noise — 280 .V or less 
oe measured). Maximum Input Voltage — +25 V 
(dc + peak ac), +250 V with 10X attenuation, derated with 
frequency. Output Impedance — 50 {? through a BNC-connec- 
tor. 50 {2 termination supplied with amplifier for use with 1 MQ 
systems. Probe Cable — 6 ft long, terminated with special 
nine-pin connector. 
INCLUDED ACCESSORIES 

50 2 termination (BR, 011-0049-01); amp and power supply 
(015-0106-00); 50 2 coaxial cable (012-0076-00); hanger as- 
sembly (014-0029-00); carrying case (016-0111-01); 10X atten- 
uator (010-0361-00); dual attenuator head (010-0361-00); 
swivel probe tip; spring ground contact; connector test point 
jack; instruction manual. 








ORDERING INFORMATION 
P6046 FET Differential Probe, Amplifier and 


Power Supply. Order 010-0232-00 ...... $1,725 
Without Amplifier and Power Supply 

ORG O1O-O21 S00 ssccsisescssescosinccacsasscsices eR ee $900 
Power Supply with Amplifier 

Order O15-O10B-OG sssccsisiscceisisiscesssisasncesecssascsssacsevsisoncees $850 


ada 


P6056 Dc to 3.5 GHz 10X 500 2 
P6057 bc to 1.4 GHz 100X 5000 2 





——S—— SSS SS SS SSS SS SSS SSS SS 
Low Capacitive Loading, 1 pF or Less 


For 50 2 Wide Band Scopes 
<70 ps Probe to Probe Variation 


SSS SS SSS SSS SSS SSS SSS SS SSS SSS 
The P6056 is a miniature low-capacitance probe 
for use with 50 2 wide-band oscilloscopes. Band- 
width is dc to 3.5 GHz. This probe can also be 
used with 50 2 sampling systems, with an appro- 
priate BNC adaptor. The P6056 is equipped with 
a special BNC connector that provides trace 
identification and CRT Readout information when 
used with plug-in units and mainframes that have 
these features. A convenient button on the probe 
activates the trace identification function. 


CHARACTERISTICS 

P6056 P6057 
Risetime <250 ps 
Input R @ Dc | = 5002 5 ka 
Input R @ 1 GHz 1500 2 
Maximum Dc + Peak Ac 50 V 
Derated Above 500 MHz 
Maximum Peak @ 1 GHz 21V 


Maximum Peak Pulse 500 V <1 ms 


INCLUDED ACCESSORIES 
Alligator clip (AS, 344-0046-00); 75 mm (3 inch) ground lead 
(DA, 175-0249-00); hook probe tip (BU, 206-0114-00); probe 
bayonet tip (BM, 013-0085-00); electrical contact 
(BQ, 214-0283-00); instruction manual. 
RS SRR CRT SE ee 


ORDERING INFORMATION 
P6056 10X, 50 {2 Probe 


6 ft — Order 010-6056-03 .....ccccccccsccccccecseccerers 165 
OTE —  Ceae GIO COBGOS: veccccisxcaciecscenaswasseaness 165 
P6057 100X, 50 2 Probe 

SAE — CXGOF O10-GOST-OS) seccissvesiszcecwixsecosiecssns 170 
9 ft — Order 010-6057-05 .....cccccccccceceececscecceces 170 


epee cee epee er a eee es 
Included Accessories with double alpha codes are pictured 
on pages 456 and 457. 


P6048 bc to 200 MHz 10X 


O\ mas 


—alc— 
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90-g120-010 38 wiwOuL RL 





Minimum Loading 1 pF to 1 kQ 
Ac/dc Switch 


SSS SS SSS SSS 
The P6048 is a miniature low capacitance probe 
for use with 1 MQ 20 pF oscilloscopes. The probe 
input impedance of 1 kQ2 paralleled by 1 pF is 
intended for applications where capacitor loading 
may distort the circuit waveforms. Ac or dc cou- 
pling switch is available to extend the measure- 
ment range. 


CHARACTERISTICS 
Attenuation — 10X. 
input Resistance — 1 k‘). 
input Capacitance — 1 pF or less. 
Maximum Input — Dc 20 V; ac 200 V. 
Ac Low Frequency — 7 kHz or less. 
Bandwidth — (With 250 MHz oscilloscope with 1 MQ/20 pF 
input) 175 MHz. 
Typical Probe Risetime — 1.95 ns. 


INCLUDED ACCESSORIES 

Bayonet probe tip (BM, 013-0085-00); retractable probe hook 
tip (CA, 013-0090-00); two electrical insulating sleeves 
(BP, 166-0404-01); two alligator clips (AS, 344-0046-00); 13 cm 
(5 inch) ground lead (175-0124-01); insulating sleeve ground 
lead (CN, 166-0433-00); probe tip hook (BU, 206-0114-00); 
7.5 cm (3 inch) ground lead (DD, 175-0263-01); probe holder 
(352-0090-00); instruction manual. 


P6048 10X Probe, 6 ft 
Order 010-0215-00 ....... suelo demmicineenase $205 
To order, call your local Tektronix Field Office, or call Tek’s 


National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
In Oregon call collect: (503) 627-9000, Ext 99. 





TEK 


NEW  p6602 


Temperature Probe 





UL Listed 
oa rs 


The P6602 Temperature Probe is a temperature 
measuring device designed to operate with the 
2236 Digital Multimeter. The temperature sensory 
element consists of a thin-film platinum resistor in 
the tip of the probe. Measurements are made by 
touching the probe tip to the surface under test. 
The resulting resistor value is measured by the 
multimeter through a two-conductor cable. The 
tip and cable assembly are replaceable. 


CHARACTERISTICS 


Operating Temperature Range — Probe Head and Cable: 
—62°C to +230°C (—80°F to +446°F). Banana Jack Style 
Connector: —15°C to +85°C. 


Voltage — 400 V peak. 
Included Accessory — Instruction manual. 


P6602 Temperature Probe 
OPIS? CTO 2D | ancsccuvesevsscccnanseseunncsnes $235 


P6401 Logic Probe 


Ar 





liluminated Probe Tip Indicates Logic Level 
OS a EE EE SS TIE 


The small, lightweight, hand-held P6401 indicates 
the state of logic levels in TTL, DTL, or any other 
system with threshold between 0.7 and 2.15 volts. 
A strobe input can be used to detect the coinci- 
dence of logic signals at two points. An indication 
of whether a logic pulse has or has not occurred 
can be obtained in a “store” mode. 


Power may be obtained from the unit under test 
or any five volt supply. 


Two bright lights in the probe tip indicate condi- 
tion of the logic signal. 


CHARACTERISTICS 
POWER SUPPLY 
Low State Input Voltage Range — 0 V to + 0.7 V +0.125 V. 


High State Input Voltage Range — 2.175 V +0.125 V to 
V cc. 


Minimum Recognizable Pulse Width — 10 ns. 
Impedance — =7.5 k{? paralleled by ~6 pF. 


Minimum Circuit Resistance for Open Circuit Indication — 
10 kf. 


Maximum Safe Input — + 150 V (dc or RMS). 
Minimum Recognizable Strobe Pulse Width — 20 ns. 
Maximum Safe Strobe Input — +30 V (dc or RMS). 
Strobe Input Impedance — 5.6 k{) within 20%. 

Cable Length — 1.5 m (5 ft). 


SPECIAL PURPOSE 
PROBES 


INCLUDED ACCESSORIES 
Probe tip hook (BU, 206-0114-00); strobe lead (175-0958-01); 
strobe lead (175-0958-00); probe tip to 0.025 inch square pin 
adaptor (AH, 206-0137-01); white plug (348-0023-00); 
two alligator clips (AS, 344-0046-00); accessory pouch 
(016-0537-00); instruction manual. 


P6401 Logic Probe 
Order 090-G401-61 sssssassssnscnssssomncanserers $160 


To order, call your local Tektronix Field Office, or call Tek’s 


National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
In Oregon call collect: (503) 627-9000, Ext 99. 
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SPECIAL PURPOSE 


TE 


PROBES 


P6420 RF Probe 


nj 





10 kHz to 1 GHz Bandwidth 
Dc V output/RMS of Sine Input 





The P6420 RF probe measures high frequency ac 
voltage from 10 kHz to 1 GHz. It provides a dc 
output voltage proportional to the RMS value of a 
sinewave input compatible with any DMM with an 
input resistance of 10 MQ. 


CHARACTERISTICS 
Voltage Range — 0.5 V to 25 V RMS (70.7 V p-p). 
Ac to Dc Transfer Ratio Accuracy — 0.5 V to 5 V RMS 
+10% (+ 15°C to +35°C). 5.0 V to 25 V RMS +5%(+15°C 
to +35°C). 
Frequency Response — 100 kHz to 300 MHz (+0.5 dB). 
50 kHz to 500 MHz (+1.5 dB), 10 kHz to 1 GHz (+3.0 dB). 
Input Capacitance — ~3.7 pF. 
Maximum Input Voltage — 42.4 V (peak ac + dc). 
Temperature Range — Nonoperating: —55°C to +75°C. 
Operating: +15°C to +35°C. 
Length — Probe Only: 96 mm. Cable Only: 2 m. 


INCLUDED ACCESSORIES 

Retractable probe tip (CB, 013-0097-01); two alligator clips 
(AS, 344-0046-00); two replaceable*' probe tips; electrical in- 
sulating sleeve (BP, 166-0404-01); 75 mm (3 inch) ground lead 
(DC, 175-0849-00); 130 mm (6 inch) ground (DE, 175-1017-00); 
probe holder (352-0351-00); BNC female to dual banana adap- 
tor (103-0090-00); instruction manual. 

*! Available in package of 10 only. Order 206-0230-04 (CF). 


446 


ORDERING INFORMATION 
P6420 RF Probe (with 2 m Cable) 


OPES? O10-G420-0S  srsrrcrsecermarseresersennes $138 
For a 1 meter length cable only (does not 

change specifications) 

Onder’ 175-1 661-0O |. ss cisssxcssnexenannccassnsevcsnnns $27 


For a 3 meter length cable only (does not 
change specifications) 
OFGSE' 1 7S- 16ST 0? | vcssveseresvsnsssvasssssconsaavnens $27 


included Accessories with double alpha codes are pictured 
on pages 456 and 457. 


P6008 (Environmental) 10X 100 MHz 


rx 


ew 
J | 
| 








—50°C to +150°C Temperature Range 


The P6008 Environmental Probe is designed to 
operate over —50°C to +150°C for the probe 
body and cable; the compensation box operates 
from —15°C to +55°C. It is designed for use 
with Tektronix dc to 100 MHz oscilloscopes. The 
probe can be compensated to match Tektronix 
plug-ins and oscilloscopes with nominal input ca- 
pacitance of 12 pF to 47 pF and input resistance 
to 1 MQ. 


CHARACTERISTICS 
Attenuation — 10X. 
input Resistance — 10 Mi). 
input Capacitance — =7.5pF when used with an instrument 
having a 20 pF input capacitance. 
Bandwidth — Dc to 100 MHz. 
Voltage Rating — 600 V dc, ac peak, or dc and ac peak com- 
bined. P-p voltage derating is necessary for cw frequencies 
higher than 20 MHz. At 40 MHz, the maximum allowable p-p 
voltage is 300 V. 
Cable Length — 1.8 m (6 ft). 

INCLUDED ACCESSORIES 
Banana tip (AK, 134-0013-00); 300 mm (12 inch) ground lead 
(BD, 175-0125-01); alligator clip (AR, 344-0045-00); retractable 
hook tip (AP, 013-0071-00); instruction manual. 
P6008 Environmental 10X Probe 
Order 010-0129-01 srccnsrsaccseesvursescsnsonsnnses $220 


To order, call your local Tektronix Field Office, or call Tek’s 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
in Oregon call collect: (503) 627-9000, Ext 99. 





A6302/ AM 503 currant Probe 


20 A Ac and Dc Current Measurements 


Dc to 50 MHz Bandwidth 





Peak Pulse Measurements to 50 A, 50,000 A 
with the CT-5 Current Probe 


Ac or Dc Coupling 


Small Loading—0.1 2 Insertion Z at 1 MHz, 
0.5 2 at 50 MHz 


The Tektronix A6302 and A6303 Current Probes 
are designed to be used with the AM 503 Current 
Probe Amplifier, any TM500 Power Module and 
an oscilloscope. Both probes are used to make 
SCR, power supply, industrial control and motor 
Start-up current measurements. The A6303 is 
especially recommended for measuring current in 
x-ray tubes to ensure compliance with PL 90-602, 
the Radiation Control for Health and Safety Act of 
1968. 


The A6302 and A6303 are valuable measurement 
tools when low loading is important, as when 
testing high impedance points or with current 
dependent devices. 


Both probes make ac or dc coupled current 
measurements by the simple act of opening their 
Sliding jaws and placing them around the conduc- 
tor to be measured. For differential or sum mea- 
surements just place properly phased conductors 
in the probe jaw. 


Suggested measurements for the A6302 and 
A6303 Current Probes include: 

X-ray tube currents 

SCR currents 

Power supply currents 

Motor start-up currents 

Industrial control currents 

Relay currents 

Common-mode rejection of dc and ac currents 


A6303/AM 503 current Probe 





100 A Ac and Dc Current Measurements 
Peak Pulse Measurement to 500 A 

Ac or Dc Coupling 

25 x 21 mm (1 x 0.83 inch) Jaw Opening 


Minimal Loading—0.02 © Insertion at 1 MHz, 
0.15 2 at 15 MHz 


CHARACTERISTICS 
A6303 & AM 503 

Sensitivity Scope eo 
@ 10 mV/div 1 mA/div to 10 mA/div to 
Accuracy 3% 5 A/div 50 A/div 
Bandwidth | Deto50MHz | Dc to 15 MHz 
Risetime 23 ns 
Max Ac Current CW 200 A p-p 
Derated above 20 kHz 20 kHz 


2.5 A@ 10 MHz | 12 A @ 10 MHz 


Maximum Current 

Peak Not to 

Exceed A-S product 500 A 

A-S Product 10,000 x 10-8 

Insertion Z 0.192 @5 MHz | 0.022 @1 MHz 
0.5 2 @ 50 MHz | 0.15 4: @ 15 MHz 

Max Hardware Volts 700 V 

eal 

Diameter 0.15 inch 0.83 inch 

System Prop Delay =40ns 

Cable Length | am 2m 

Noise | O3mMA 3 mA 

Aberrations + 5% 

Magnetic 

Sweepability 250 uA/Gauss 25 mA/Gauss 

Operating Temp 0°C to +50°C 0°C to +50°C 


INCLUDED ACCESSORIES 
A6303 only: carrying case (016-0622-00); instruction manual. 
A6302 only: miniature alligator clips (AS, 344-0046-00); 
130 mm (5 in) probe ground lead (DD, 175-0124-01); 75 mm 
(3 in) probe ground lead (DD, 175-0263-01); instruction manual. 
ee et ee ee ee I tice ee 


ORDERING INFORMATION 
AGSO3 CUPPENt PLODS cccrccesssccccsecsscsccess $1,010 
AGIO2 CUPTONt PODS .crcccscccccccssccscesessvere $530 


CURRENT PROBES 
CURRENT PROBE AMPLIFIER 





AM 503 current Probe Amplifier 


The AM 503 Current Probe Amplifier operates in 
any one of the TM 500 power modules and is con- 
nected to either the A6302 or A6303 probes 
through a multi-pin connector. 


It is calibrated in 12 steps; the knob skirt is illumi- 
nated to indicate current per division. Bandwidth 
can be limited to 5 MHz to eliminate unwanted 
transients. Both ac and dc coupling are provided. 
Ac coupling allows the measurement of low am- 
plitude signals on a high-level dc current. A front- 
panel light warns of input currents above 100 A 
dc with the A6303 or 20 A dc with the A6302. A 
push button allows degaussing of probe when it 
is removed from the circuit and locked in operat- 
ing position. 


The output of the A6303/AM 503 can be dis- 
played on any oscilloscope that has at least a 
50 MHz bandwidth and a 10 mV sensitivity. The 
A6302/AM 503 can be used on a 75 MHz oscillo- 
scope with 10 mV sensitivity to display the 
probe's full bandpass. The AM 503 output can be 
plugged directly into a 50 2 recording instrument, 
or a 50 2 termination which is supplied. See page 
392 for a complete description of the AM 503. 


INCLUDED ACCESSORIES 
50 2 BNC cable (012-0057-01); 50 2 BNC termination 
(BR, 011-0049-01); instruction manual. 
ee SS ee 


ORDERING INFORMATION 


AM 503 Current Probe Amplifier ......... $1,060 


The AM 503 Current Probe Amplifier requires one of the 
TM 500 Series power modules listed below. The number of 
plug-ins the module will accept is designated by the last digit in 
the part number. The optional interface allows connections be- 
tween plug-ins to be made through the rear panel of the power 
module. 


TM 501 Power MOdule .....sssssseseseeeees $340 
Option 02 — Interface ........:ccccccsssescsscessssscseeseececeseenseees +$60 
TM 503 Power Module ..........:sssssseseeeeees $340 
Cia: 08: —— WGI TROD cevenensncovsecssesessnesevesecocusssansessesaecnse +$85 


To order, call your local Tektronix Field Office, or call Tek's 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
In Oregon call collect: (503) 627-9000, Ext 99. 
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CURRENT PROBES 


TE 


P6021 w/Term 


be 











Clip-on Capability 
Shielded Probe Heads 





The P6021 and P6022 Current Probes and 134 
Current Probe Amplifier provide versatility in a 
user-assembled ac current measurement system. 
Both probes provide accurate current measure- 
ments over a wide range of frequencies and are 
used with real-time oscilloscopes. Together with 
the 134 Amplifier or with passive termination, both 
of these probes can be used with scopes that 
have 1 MQ or greater input impedance. Both the 
P6021 and P6022 avoid breaking a circuit by 
clipping on to a conductor. Just open the spring- 
loaded slide, place the conductor into the slot 


CURRENT PROBE AMPLIFIER 


P6022 w/Term 


ty 





and release the slide. No electrical connection is 
required. 

Shielded probe heads are not grounded when the 
slides are in their open positions, eliminating 
accidental grounding of the current under test. 
P6021 Current Probe 

For general purpose applications the P6021 Cur- 
rent Probe provides wide-band performance with 
excellent low-frequency characteristics. P6021 
bandwidth is 120 Hz to 60 MHz. Passive termina- 
tion is switchable from 2 mA/mV to 10 mA/mV. 
P6022 Current Probe 

The extra small size of the P6022 Current Probe 
makes it ideally suited to measure current in 
compact semiconductor circuits. P6022 band- 
width is 935 Hz to 200 MHz. Passive termination is 
switchable from 1mA/mV to 10 mA/mvV. 


PERFORMANCE CHARACTERISTICS 


P6021 with P6022 with Probe with 
Passive Termination Passive Termination 134 Amplifier 
| peoz1 | 022 

Accuracy 3% Sensitivity 2 mA/mV 10 mA/mvV 1 mA/mV 10 mA/mV 1 mA to 1 A/div @ 50 mV/div 
Bandwidth 

Low —3 dB 450 Hz 120 Hz 100 Hz 

High —3 dB 60 MHz 60 MHz 65 MHz 
Risetime | 58ns_ | 58ns | 27ns | 17ns_ | 92ns | _5.4ns 
Droop TC | 035ms_ | 13ms_ | 1874s | 017ms | 13ms_ | _1.6 ms 
Maximum Ac CW 15 A peak 15 A peak 6 A peak 6 A peak 15 A peak 6 A peak 

From 1.2 kHz 300 Hz 10 kHz 3 kHz 230 Hz 1.3 kHz 

To 5 MHz 5 MHz 10 MHz 10 MHz 5 MHz 10 MHz 
Maximum Peak Current | 250A | 250A _| 100A __| 100A | _—-250A__—s«|_—*100A 
Amp/Second Product | 500x10"$ | s0oxi0* | gxtos | 9x10* | soox1o* | 9x10" 
Maximum Dc | osa | o5a | 05a | o5A | 058 |  O5A 
Insertion Z (2) 0.03 @ 1 MHz 0.03 @ 1 MHz 0.03 @ 1 MHz 0.03 @ 1 MHz 

1.0 @ 60 MHz 0.2 @ 120 MHz 1.0 @ 38 MHz 0.2 @ 65 MHz 

Propagation Delay (ns) 

5 ft 9 

9 ft 15 
Maximum Voltage 
Barewire 600 V 600 V 600 V 600 V 600 V 600 V 
Net Weight ~5 lb 
Conductor Size Up t0 0.15 in dia Up t0 0.1 in di 0.1 nda 
Operating Temperature 0°C to +50°C 0°C to +50°C 0°C to +50°C 
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134 current Probe Amplifier 





i 


The 134 is used to extend the measurement 
capabilities and sensitivity of the P6021 or P6022 
Current Probe. A Current/Div switch provides 
calibrated current steps from 1 mA/div to 1 A/div 
(with the oscilloscope or plug-in unit adjusted for 
a deflection factor of 50 mV/div). A passive 
termination is not required when using a 134 with 
a P6021 or P6022. 


The 134 can also be used as an auxiliary voltage 
amplifier by placing the Current/Div switch in the 
Volts position. 


INCLUDED ACCESSORIES (134) 
Hanger assembly (014-0029-00); 110 V power supply 
(015-0058-01); cable assembly (012-0104-00); 230 V power 
supply (015-0059-01); instruction manual. 
INCLUDED ACCESSORIES (P6021 and P6022) 

13 cm (5 inch) ground lead (DD, 175-0125-01); two alligator 
clips (AS, 344-0046-00); 7.5 cm (3 inch) ground lead 
(DD,175-0263-01); instruction manual. 

ek ee ee eh Oe 


ORDERING INFORMATION 


~ 
Ts 


P6021 
P6021 Current Probe, Term and 5 ft Cable 
Order 015-O14O-O2 scsssscsicassnssscevecsccecscsess $345 
9 ft Cable and Term 
ONG 01 SOTA GOSS . iccvccasnssiacsnatecccininninases $345 
5 ft Cable w/o Term 
Onder O10-OZS7 OZ .vosreveccvexsssaservanscevenssens $290 
9 ft Cable w/o Term 
Order O1G-D244-O8 ssssissssvencccsssscnccsusonniens $290 
P6022 
P6022 Current Probe, Term, and 5 ft Cable 
Onder 016-01 95-00 sensccsccsrnscansseuuseosveneenes $380 
9 ft Cable and Term 
Order 015-0135-01 ccsicicasccmnnccomumannans $380 
5 ft Cable w/o Term 
Order 010-0238-00 ...cccccccsscsscersessssccecesess $295 
9 ft Cable w/o Term 
Order 016-G236-O2 cciccavisnnconncssensssovennens $295 
134 
134 Current Probe Amplifier 
Order 018-008 7-02 | sissccsssccrncessssuxénasnvasnnes $625 
Option 04 — 230 V ac. Order 015-0057-03 ......secseeseeens $625 


OPTIONAL ACCESSORIES 
(for P6021, P6022, and 134) 


Calibrator Adaptor — BNC. Order 013-0092-00 ............ $35 
Carrying Case — For P6021 or P6022, and a 

134 Amplifier. Order 016-0087-01 ........ccccccssecscsseessesseeneres $25 
Passive Termination — For P6021. 

ir BUT GG cccecncenesineserennsenvessenapeanvensucsseesinnianiansens $116 
Passive Termination — For P6022. 

Order B17 OT BBD qcesiicccscssnnncstvsnnsniccscncteccsccecsaninssccioneces $126 


To order, call your local Tektronix Field Office, or cali Tek’s 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
In Oregon call collect: (503) 627-9000, Ext 99. 
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CT-1 / CT-2 current Probes 


The 1 GHz CT-1 is Used with 50 2 Systems, 
or Wide Band Oscilloscopes, It has a Mini- 
mum Loading Effect on a 50 2 Environment 





The CT-2 is Used with Oscilloscopes Up To 
100 MHz Bandwidth, It is Insulated for Limit- 
ed Space Applications 


The CT-1 and CT-2 Current Probes are designed 
for permanent or semi-permanent in-circuit instal- 
lation. Each probe consists of a current trans- 
former, an interconnecting cable and a termina- 
tion. The current transformers are traversed by a 
small hole through which a current carrying con- 
ductor is passed during circuit assembly. 


One probe cable can be used to monitor several 
current transformers that have been wired into a 
circuit. 


CHARACTERISTICS 
CT-2 

Sensitivity 5 mV/mA 1mV/mA 
Accuracy £3% 
Risetime | 350ps 500 ps 
Frequency Response 

Low: —3 dB 1.2 kHz 

High: —3 dB 200 MHz 
Decay Time Constant: L/R | 6.35us | 160 us 
Insertion Impedance: 

at 10 MHz =10 0.12 

at 100 MHz 22 0.52 
Capacitive Loading 
Barewire 1.5 pF for #14 | 1.8 pF for #16 
Maximum Barewire 
Voltage 1000 V 1000 V 
Dec Saturation Current: 

Current to Reduce 

L/R by X2 175 mA 
Pulse Current Rating"! 36 A 
Not to Exceed: 

Amp S Product*! 50 x 10-6 

Maximum CW Current*! 2.5A 

Cable Length 42 inch 

Prop Delay 6.1 ns 

Cable Connector BNC 





Operating Temperature —25°C to +65°C 


*! With 50 2 termination. Values are reduced by a factor of 2 if 
unterminated. 


CT-1 with Probe Cable 


Es 





The CT-1 Probe Cable (010-0133-00) provides the 
connection between the CT-1 current transformer 
and a GR scope input. This cable can also be 
used with other test point connectors such as 
Amphenol Series 27 Sub-Minax or Sealectro Sub- 
Miniature RF connectors. 


Included Accessories — Instruction manual. 


CT-2 with Probe Cable 


kz 










The CT-2 Probe Cable (010-0164-00) is used to 
connect the CT-2 current transformer with a BNC 
oscilloscope input. A 5022 termination is used to 
terminate the cable at the high impedance input 
of an oscilloscope. 

INCLUDED ACCESSORIES (CT-2) 


50 2 termination (BR, 011-0049-01); instruction manual. 
ee ee ee 


ORDERING INFORMATION 
CT-1 Current Transformer and Probe Cable. 


CSE CAB OOR OD: sicccssinnanisarmncenconiienacnvnennes $150 
CT-1 Current Transformer Only. 

Ceecdar B16 GOGO-OD | sisccccsssecasacécesacecesseasatansacenaas $90 
CT-2 Current Transformer, Probe Cable and 

Termination. Order 015-0047-00 ......sseeseeeceeeeeees $165 
CT-2 Current Transformer Only. 

Order 015-0046-00 .......ssessesees eemenemmenemens $100 





CT-3 Signal Pickoff 





Designed for use with high-frequency oscillo- 
scopes, the CT-3 Pickoff provides a convenient 
means of picking off a signal in a 50 2 system. 
Used with any of the Tektronix sampling instru- 
ments, the CT-3 provides the link for use as a 
trigger source. 

Sensitivity — 10% of the voltage under test, into a 50 2 load. 
Decay Time Constant — 4.5 us at 0 de current. 

Risetime — <0.4ns. 

Frequency Response — 50 kHz to 875 MHz at 0 de current. 
Insertion impedance — With 50 2 termination is 1 2 shunted 
by 4.5 wH, 2 2 shunted by 4.5 wH without a 50 M termination. 
Vswr — <1.2 at 1.5 GHz. 

a Rating — At 0 V dc is 25 V RMS, 1 kV pulse peak. 
The V's product is 100 V us. If exceeded, the L/R decay will 
decay rapidly toward zero. 

CT-3 Signal Pickoff. Order 017-0061-00 .........+0++ $143 


CT-5 Continuous Currents to 1000 A 





1.5 Inch Diameter Conductors 


Measurements on Bare Conductors to 3000 V 
Nullifies Dc Effects to 300 A w/Dc Bucking Coil 
Pulsed Currents to 50 kA 


CURRENT 
PROBES 


The CT-5 is a clip-on high-current transformer that 
extends the measurement capability of Tektronix 
clip-on current probes. Maximum low-frequency 
performance is obtained using the A6302/AM 503 
De Current Probe. Pulse current to 50,000 amps 
may be measured using the P6021 and passive 
termination, provided the 0.5 A-s rating is not ex- 
ceeded. The P6021 and 134 Current Probe Ampli- 
fier may also be used for measurements at nor- 
mal line frequency and above. (The P6022 and 
CT-5 are not compatible with each other.) The 
CT-5 has receptacles for current probes in either 
20:1 or 1000:1 step-down ratios. The 1.5 inch 
Square opening makes it possible to clip onto 
large conductors without breaking the circuit un- 
der test. The core and shield assembly are insu- 
lated from the windings and the handle. This al- 
lows measurements on bare wires to 3000 V, and 
to 10 kV RMS with a high voltage bushing. 

A dc bucking coil assembly allows up to 300 A of 
dc to be tolerated without appreciably degrading 
measurements. This is very useful for measuring 
ac signals on top of a dc voltage level. 


CHARACTERISTICS (CT-5) 

The following are characteristics of the CT-5 using either the 
A6302/AM 503 or P6021/134 combinations. 
Risetime — 17.5 ns or less. 
insertion Impedance — <20 xu!) at 60 Hz; 20 m2 at 1 MHz. 
Current Range — 20 mA/div to 100 A/div with A6302/AM 503, 
and 20 mA/div to 20 A/div with P6021/134 (20:1 step down 
ratio); 1 A/div to 5 kA/div with A6302/AM 503, 1 A/div to 
1 kA/div with P6021/134, (1000:1 step down ratio). 
Accuracy — +4%. Maximum Current is 1000 A peak cw.*! 
Amp-S product — 8 A-s. 
Maximum Voltage — Of circuit test is 3000 V (barewire). 
Maximum Dc Bucking Current — 300 mA to buck out 300 A 
de (using de bucking coil). 
*! Maximum current 1000 A peak from 20 Hz to 1.2 kHz derat- 

ing to 100 A peak at 1 MHz. 


CT-5 CURRENT MEASUREMENT COMBINATIONS 






Maximum 
Current 







Product 





INCLUDED ACCESSORIES 
Carrying case (016-0191-03); 12 inch high voltage bushing 
(015-0194-00); instruction manual. 
er 


ORDERING INFORMATION 


CT-3 Signal Pickoff. Order 017-0061-00 .......s..000+ $143 
CT-5 Current Probe (Includes dc Bucking Coil). 

etlier DURBIN | svsccncnnnenannsaniinndiininiinnitionticn $1,130 
Without de Bucking Coil. Order 015-0189-00 ......... $930 


MER Sas ee as Se Oe 
OPTIONAL ACCESSORIES 


De Bucking Coil. Order 015-0190-00 ........ccccccssereesersenes $290 
High-Voltage Bushing — 4 ft long, inside diameter 
UG: OPE CTS-O1DALO1 cenannsssnnencnsensesensesesssensicenurstense $43 


To order, call your local Tektronix Field Office, or call Tek’s 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
In Oregon call collect: (503) 627-9000, Ext 99. 
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PASSIVE PROBES 


P6130 Dc to 250 MHz 10X with Readout 


NEW P6131 


Dc to 250 MHz 10X with Readout 


f 


Lightweight Tip 





Flex Lightweight Cable 
250 MHz Bandwidth 
UL Listed 


SS SS SS Se SS SSS 
The P6130 and P6131 are the first of a new line of 
Tektronix subminiature probes. Both the P6130 
and P6131 are 10X passive probes. Both probes 
have a spring-loaded coding pin on the BNC 
Output connector which activates the 
volts/divsion readout-encoding circuit of the oscil- 
loscope to include the 10X attenuation of the 
probe. 


The P6130 general purpose probe accommo- 
dates scopes with bandwidths up to 250 MHz. 
Choose 1.5 meter, 2 meter, or 3 meter lengths. 
The P6131 is specifically designed to be used 
only with the Tektronix 2465/2445 and the 7A42. 
1.3 meter and 3 meter lengths are available. 


Both probes feature small size, a low-mass probe 
tip, and an extremely flexible probe cable. The 
unique reversible ground lead system provides 
versatile grounding methods. The hybrid probe 
tip circuitry provides a rugged lightweight tip, 
more uniform probe tip compensation for better 
high frequency response with reduced aberra- 
tions, and extremely good environmental charac- 
teristics. The modular construction of the probes 
allows easy repair without tools for lower cost of 
ownership. 


A subminiature-to-miniature probe tip adaptor 
(013-0202-00) is also available. This adaptor al- 
lows the subminiature probe family to use the 
wide variety of probe accessories that Tektronix 
already provides for its miniature probe product 
line. 
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SUBMINIATURE MODULAR 


ELECTRICAL CHARACTERISTICS 
Probe 


Length P6130 P6131 
10X +1% 


Attenuation ; | 10X +3% 


Loading 10.8 pF/10 MQ 
12.7 pF/10 MQ — 
13.2 pF/10 MQ — 
14.5 pF/10 MQ 14.5 pF/10 MQ 
Bandwidth _ 300 MHz 
250 MHz — 
250 MHz — 
150 MHz 150 MHz 
DC Max 500 V 
Scope Designed to be 
Compati- with Tektronix used with the 
bility 2235, 2236, 464, Tektronix 2465, 


465, 466, 475, 
485, and any 
7000 Series 1 M22 


2445, and the 
7A42. 


plug-in such as 
7A15, 7A16, 7A18, 
and 7A26. 





CHARACTERISTICS 
ENVIRONMENTAL 

Temperature Range — Operating: — 15°C to +75°C. Non- 
operating: —62°C to +85°C. 
Humidity — Five cycles (120 hr) 95% to 97% at +30°C to 
+60°C. MIL-E-16400F, Class 4. 
Altitude — Operating: 4600 m (15,000 ft). Nonoperating: 
15 000 m (50,000 ft). 


INCLUDED ACCESSORIES 

Alligator ground lead (195-1870-01), microhook ground lead 
(195-4104-01); low inductance ground lead (195-4240-00); 
white marker band (334-2794-01; gray marker band 
(334-2794-03); red marker band (334-2794-06); green marker 
band (334-2794-07); probe connector (131-2766-03); probe 
holder (352-0687-00); protective pouch (016-0708-00); retract- 
able hook tip (013-0208-00); instruction manual. 


ORDERING INFORMATION 
P6130 10X 1.5 Meter Probe w/Accessories 


Order 010-6130-01 .00......0:00...cccccceseseeeeess $125 
P6130 10X 2.0 Meter Probe w/Accessories 
Order 010-6130-OS scsscssssssicccssssrcccizasssesss $125 
P6130 10X 3.0 Meter Probe w/Accessories 
Order 010-6130-05 oo... eccceeeeeeeeeeee $125 
P6131 10X 1.3 Meter Probe w/Accessories 
Order 010-6131 -O1 svssssissssssacasacasacsneasanessi $135 
P6131 10X 3.0 Meter Probe w/Accessories 
OPder OT OBIS 14OS ..oscccccvccceevacsscessxsvervenes $135 





P6130 shown with 013-0202-00 adaptor in place. 


OPTIONAL ACCESSORIES 


PROBE-TO-DIP i PROBE-TO-BNC 


<> 





SUBMINIATURE- 
PROBE-TO-GR TO-MINIATURE 
TEST POINT 
QO SF ae 
\ F ¢ i 


MINIATURE PROBE ACCESSORIES 


MINIATURE PROBE TIP MINIATURE RETRACTABLE 
TO DUAL LEAD ADAPTOR HOOK TIP 





PROBE-TO-GR 

PROBE-TO-BNC BAYONET 
g> 4) 

mh 
; y 

Probe to BNC Adaptor — Order 013-0195-00 ............. $9.00 
50 2 Probe to GR Adaptor — Order 017-0520-00 .... $48.00 
100 ECB Test Points — Order 131-2766-01 .............. $18.00 
100 Probe ECB Test Connectors 
CEG 136-GSS Oe sassisnsssccasnaasrrasvsronstesssisssenssencssimems $19.25 
Subminiature-to-Miniature Adaptor 
rer OTS QB OO | scssssisansisceccaniasicesteinsensssanmiavntactacsaussiese $3.00 


The following are used with the above subminiature-to- 
miniature adaptor. 


Miniature-to-BNC Adaptor — Order 013-0084-01 ....... $8.00 
Miniature Bayonet Tip Adaptor — Order 013-0085-00 . $7.00 
50 2 Miniature-to-GR Adaptor — Order 017-0088-00 . $50.00 
Miniature-to-Squarepin Adaptor 


ORE OG BORO sicscstssansnassssicaccocsscnscmneanescecencssanisio’ $13.00 
Microcircuit Pincer Tip — Order 206-0222-00 ............. $3.50 


To order, call your local Tektronix Field Office, or call Tek’s 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
In Oregon call collect: (503) 627-9000, Ext 99. 
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NEW P6121 


Dc to 100 MHz 10X with Readout 


NEW P6122 


Dc to 100 MHz 10X with Readout 





t 


Lightweight Tip 


Flex Lightweight Cable 
100 MHz Bandwidth 
UL Listed 


The P6121 and P6122 probes are miniature, 10X 
passive probes and are fully compatible with the 
Tektronix family of miniature probe accessories. 
The P6121 is designed specifically for use with 
the Tektronix 2236 portable oscilloscope. The 
P6122 general purpose probe accommodates 
oscilloscopes with bandwidths up to 100 MHz. 
Both probes feature modular, easily replaceable 
parts, easy to use configuration, and hybrid cir- 
cuitry. The hybrid probe tip circuitry proves more 
uniform probe tip compensation for better high 
frequency response with reduced aberration and 
also extremely good environmental characteris- 
tics (see Electrical Characteristics table). 


CHARACTERISTICS 
ENVIRONMENTAL 

Temperature Range — Operating: — 15°C to +75°C. Non- 
operating: —62°C to +85°C. 
Humidity — Five cycles (120 hr) 95% to 97% at +30°C to 
+ 60°C. MIL-E-16400F, class 4. 
Altitude — Operating: 4600 m (15,000 ft). Nonoperating: 
15 000 m (50,000 ft). 


ELECTRICAL CHARACTERISTICS 












Length 
| | 10x +0.2% 
15m | 11 pF/10 Me 


Attenuation 10X +3% 









Designed to be 


Compati- used only with with any Tek- 
bility the Tektronix tronix 100 MHz, 
2236. 1 MQ, 15 to 
35 pF scope 


or plug-in*'. 

*! Typical applications include the Tektronix T935A, T922R, 
7921, 2213, 2215, 2235, 2335, 2336, 2337, 5A38, 5A48, 
7A15A, and the 7A18A. 


INCLUDED ACCESSORIES 
Protective pouch (016-0708-00); retractable hook tip 
(013-0707-00); ground cover sleeve (166-0404-01); alligator 
ground lead (195-1870-00); IC test tip (015-0201-03); bayonet 
ground lead (195-6176-00); gray marker band (334-2794-02); 
instruction manual. 


SUBMINIATURE MODULAR 
PASSIVE PROBES 


ORDERING INFORMATION 
P6121 10X 1.5 Meter w/Accessories 


Cieiet DUBOIS tO 1 xccscsssesnsscceanaaccaeciccees $100 

P6122 10X 1.5 Meter w/Accessories 

CEE CUE GTB AGN cennscescnansinsvoonasenicniiinies $77 

eS Se poms ee ee eee a 
OPTIONAL ACCESSORIES 

Electrical Lead — 23 AWG, 6.3 L. 

Ore TOS AOSD we cnssicssctesctcccntvndnicdsciusdvinlentberecenicutsiens $5.75 

Probe Tip with Actuator — Order 013-0191-00 ........ $11.00 

IC Probe Tip — Package of 10. 

CBT OTS GONG: ssiccicicccscctccsccsscsctacssssiancssetcsesascecsvenes $7.00 

IC Probe Tip — Package of 100. 

ar UI ecessnesincicciiniiclic cit anil $18.00 


To order, call your local Tektronix Field Office, or call Tek's 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
in Oregon call collect: (503) 627-9000, Ext 99. 
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TE MODULAR 
PASSIVE PROBES 


P6101 Dc to 34 MHz 1X P6105 Dc to 100 MHz 10X with Readout P6106 Dc to 250 MHz 10X with Readout 


P6108 pbc to 100 MHz 10x 
u 








Simplified, Faster Maintenance and Repairs 


High Fidelity Signal Acquisition at Low Cost Modular Probe 


Replacement 
Rugged for Greater Reliability Parts 


P6105 | 
TEK 
Available in Three Lengths 


Modular probes are an exciting new concept in 
probe design. The P6101, P6105, P6106, P6107, 





P6108, and P6149 Probes divide into three mod- 
ules (probe heads, cables, and connector/com- 
pensation boxes). The modules snap together 
making maintenance and repair less expensive, 
faster, and much easier. Snap-on replacement 
modules eliminate soldering irons and tools, and 


oOo 


modular probes do not have to be sent in to be Probe Probe Head Probe Cable Compensator/Connector 
repair re modul , P6101 1 Meter 206-0223-00 $20.00 175-1661-00 $27.00 103-0189-00 $18.50 
ei a. ral — soe Ss ordered 2 Meter 206-0223.00 $20.00 175-1661-01 $27.00 103-0189-00 $18.50 
and stocked. otrain reel and modular Compo 3 Meter 206-0223-00 $20.00 175-1661-02 $27.00 103-0189-00 __— $18.50 
nent design make these probes rugged for great- 5g 105 1 Meter 206-0216-00 $48.00 175-1661-00 $27.00 206-0219-00 $48.00 
er reliability. 2 Meter 206-0217-00 $48.00 175-1661-01 $27.00 206-0220-00 $48.00 

| 3 Meter 206-0218-00 $48.00 175-1661-02 _ $27.00 206-0221-00 __ $48.00 
The P6101, P6105, P6106, and P6108 are avail- P6106 1 Meter 206-0216-00 $48.00 175-1661-00 $27.00 206-0237-00 $65.00 
able in three color-coded lengths—blue for one 2 Meter 206-0217-00 $48.00 175-1661-01 $27.00 206-0238-00 $70.00 
meter, yellow for two meters, and red for three 3 Meter 206-0218-00 $48.00 175-1661-02 _ $27.00 206-0239-00 _ $70.00 
meters. (The P6149 and P6107 are two meters P6107 206-0217-00 _ $48.00 175-1661-00 _ $27.00 206-0247-00 _ $42.00 
long.) These probes may be used to acquire high P6108 1 Meter 206-0224-00 $41.00 175-1661-00 $27.00 206-0227-00 $43.00 
oi BL) 3 . 2 Meter 206-0225-00 $41.00 175-1661-01 $27.00 206-0228-00 $48.00 
fidelity signal from low source-impedance circuits. 3 Meter 206-0226-00 $41.00 175-1661-02 $27.00 206-0229-00 _ $48.00 


P6149 206-0234-00 $38.00 175-1661-01 $27.00 206-0255-00 $32.00 


To order, call your local Tektronix Field Office, or call Tek’s 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
In Oregon call collect: (503) 627-9000, Ext 99. 
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TEK 


P6107 Dc to 100 MHz 10X with Readout P6149 Dc to 50 MHz 10x 


fz 


Tektronix Modular Probes are designed for spe- 
cific Tektronix Instruments, but may be pur- 
chased as options for all Tektronix oscilloscopes 
with 1 MQ and appropriate pF inputs as indicated 
in the chart. 


With oscilloscopes that are equipped with vertical 





This makes mental calculations unnecessary. 
Also ground level can be determined on the dis- 
play by actuating a button on the probe head, 
without having to return to the oscilloscope. 


The P6149 and P6107 feature a right angle BNC 
connector. This can be useful when bench space 















scale or CRT readout, the P6105 and P6106 will _ |S limited. 
automatically scale the readout by a factor of 10. 
CHARACTERISTICS 
Package Scope 
Length Number Loading in pF Readout 
010-6101-01 32 pF 34 500 Vv"! ANY 
010-6101-03 54 pF 15.5 
010-6101-05 78 pF 8 
010-6105-01 10.5 pF 100 500 v*3 15 to 47 
010-6105-03 13.0 pF 
010-6105-05 15.5 pF 
010-6106-01 10.5 pF 500 v*4 
010-6106-03 13.0 pF 
010-6106-05 188 oF 
| 10x__| 2m _| 010-6107-03 | 10mo | 13.0pF_ Hoe f 300 _f_soeye fasta ar 
010-6108-01 10. : pF 500 v*3 15 to 47 NO 
010-6108-03 13.0 pF 100 
010-6108-05 15.5 pF 95 
P6149} 10x | 2m _| 010-6149-03 | 10me | 155pF | 50 | S00V? | 20to62 | 


*! Maximum Input Voltage is 500 V dc + peak ac to 300 kHz derated to 20 V at 30 MHz. 
*2 Maximum Input Voltage is 500 V dc + peak ac to 1.7 MHz derated to 27 V at 10 MHz. 
*3 Maximum Input Voltage is 500 V dc + peak ac to 1.7 MHz derated to 30 V at 50 MHz. 
*4 Maximum Input Voltage is 500 V dc + peak ac to 1.7 MHz derated to 70 V at 100 MHz. 


included Accessories with double alpha codes are pictured 
on pages 456 and 457. 


MODULAR 
PASSIVE PROBES 


Modular Parts Snap Together 





INCLUDED ACCESSORIES 


Retractable hook tip (BB, 013-0107-03); insulating sleeve (BP, 
166-0404-01); two probe tips, available in packages of 10 only 
(BO, 206-0191-03); probe holder (352-0351-00); 75 mm ground 
lead for P6106 only (DD, 175-0263-01); 130 mm ground lead 
for P6101, P6105, P6108 and P6149 only (DD, 175-0124-01) 
300 mm ground lead (DD, 175-0125-01); 3 pair, black, white 
and silver gray marker bands for all probes except P6149, 
available in packages of 9 sets of different colors 
(016-0633-00); 2 pair, gray and silver gray marker bands for 
P6149, available in packages of 9sets of different color 
(016-0633-00); 2 miniature alligator clips (AS, 344-0046-00); 
accessory pouch (016-0521-00); instruction manual. 

LT ET SES 


ORDERING INFORMATION 
P6101 1X Probe, 2 m Cable 


Order 010-6101-03 ...........cceeeecceseseeeeeseeeees $67 
Option 01 — 1 m cable. Order 010-6101-01 ................... $67 
Option 02 — 3 m cable. Order 010-6101-05 00... ceeeeeee $67 
P6105 10X Probe, 2 m Cable 

Order 010-G1GS-OS = scccessacssnstssnnsncicsmasavens $110 
Option 01 — 1 m cable. Order 010-6105-01 «00.00.00... $110 
Option 02 — 3 m cable. Order 010-6105-05 ................. $110 
P6106 10X Probe, 2 m Cable 

Order 010-6106-03 ...cccssecesessesesesseseeseeees $135 
Option 01 — 1 m cable. Order 010-6106-01 ................. $135 
Option 02 — 3 m cable. Order 010-6106-05 .................. $135 
P6107 10X Probe, 2 m Cable 

Os Begs <a osce 9117 
P6108 10X Probe, 2 m Cable 

Order 010-6106-0S sscssssiicccmnanccssonces .. $100 
Option 01 — 1 mcabie. Order 010-6108-01 ..............0 $100 
Option 02 — 3 m cable. Order 010-6108-05 ................. $100 
P6149 10X Probe, 2 m cable 

Order 010-6149-08 .......... cpuaienennnannneanenuans $110 


To order, call your local Tektronix Field Office, or call Tek’s 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
In Oregon cali collect: (503) 627-9000, Ext 99. 
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MONOLITHIC 


j= 


P6015 40 kv 1000x 





TS 


Measure up to 40 kV Peak Pulse 
High Voltage Probe 

Up to 20 kV Dc + Peak Ac 

75 MHz Useful Bandwidth 

For 1 MQ Inputs 


The P6015 Provides 1000X attenuation for oscillo- 
scope measurements up to 40 kV peak. Voltage 
or duty cycle derating is necessary for RF volt- 
ages at frequencies over 100 kHz, or in tempera- 
tures above 25°C. 


The probe can be compensated for instruments 
with nominal input capacitance of 12 pF to 47 pF. 


INCLUDED ACCESSORIES 
BNC compensating box (015-0049-00); high-voltage dielectric 
fluid can (AU, 252-0120-00); alligator clip (AQ, 344-0005-00); 
carrying case (016-0128-02); probe holder (352-0056-00); in- 
struction manual. 


P6015 1000X Probe, 10 ft Cable 
Order: 010-0172-00  scssicsessseccsicsancsxeienaienes $645 
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| 1000x | Adjustable | 100Me | 3 pF (10 fon) | 4.0ns_ 


HIGH VOLTAGE PASSIVE PROBES 


P6007 Dc to 25 MHz 100X 


1500 V Dc 
Low Capacitance Loading 


The P6007 is a low input capacitance, high-volt- 
age (1.5kV) probe. It can be compensated to 
match all Tektronix plug-ins and oscilloscopes 
with nominal input capacitances of 15 pF to 55 pF 
and input resistance of 1 MQ. 


INCLUDED ACCESSORIES 

Banana tip (AK, 134-0013-00); 0.055 inch diameter straight tip 
(AA, 206-0015-00); retractable hook tip (AN, 013-0071-00); 
13 cm (5 inch) ground lead (175-0124-01); 30 cm (12 inch) 
ground lead (175-0125-01); hook tip (AG, 206-0105-00); probe 
holder (352-0090-00); two alligator clips (AS, 344-0046-00); in- 
struction manual. 

rt ee errr ta 


ORDERING INFORMATION 
P6007 100X Probe 





6 ft Cable. Order 010-0165-00 ............... $110 
3.5 ft Cable. Order 010-0150-00 ............ $110 
9 ft Cable. Order 010-0152-00 ............... $110 
12 ft Cable. Order 010-0154-00 ............. $110 
CHARACTERISTICS 


Nominal 
Cable oe 
races [oe neers | a 


Te ine sal Pane [sane [9 [se Pon fa 
| ss | asomHz | 10 | 200Kv | 100kHz | 2kv @ 20.MHz | 


12.2 pF {2.4 pF| 14.0 ns | 


P6009 bc to 120 MHz 100X 


1500 V Dc 
Dc to 120 MHz 





Low Capacitance—2.5 pF 


The P6009 is a low input capacitance, high-volt- 
age (1.5 kV) probe designed for use with 
Tektronix dc to 150 MHz oscilloscopes. The 
probe can be compensated to match Tektronix 
plug-ins and oscilloscopes with nominal input ca- 
pacitances of 12 pF to 47 pF and input resistance 
of 1 MQ. 


A version of the P6009 is equipped with a special 
BNC connector that provides CRT Readout infor- 
mation when used with plug-in units and main- 
frames that have these features. 


INCLUDED ACCESSORIES 

30 cm (12 inch) ground lead (175-0125-01); 13cm (5 inch) 
ground lead (175-0124-01); 7.5 cm (3 inch) ground lead 
(DD,175-0263-01); probe holder (352-0090-00); 0.080 inch di- 
ameter spring tip (AB, 206-0060-00); two alligator clips 
(AS, 344-0046-00); banana tip (AK, 134-0013-00); 0.055 inch 
diameter straight tip (AA, 206-0015-00); retractable hook tip 
(AN, 013-0071-00); hook tip (AG, 206-0105-00); bayonet 
ground assembly (AJ, 013-0052-00); instruction manual. 


ORDERING INFORMATION 
P6009 100X Probe, 9 ft Cable 
W/Readout. Order 010-0264-01 


W/O Readout. Order 010-0170-00 ......... $175 













Derated to 
@ eee 
| 2kV@5MHz | 15 to 55 
15 to 47 


12 to 47 








To order, call your local Tektronix Field Office, or call Tek’s 


included Accessories with double alpha codes are pictured National Marketing Center, toll free: 1-800-426-2200, Ext 99. 


on pages 456 and 457. 


In Oregon call collect: (503) 627-9000, Ext 99. 





TEK 


MONOLITHIC 
PASSIVE PROBES 





P60628B bc to 100 MHz with Readout 
P6063B Dc to 200 MHz with Readout 


1X to 10X Selectable Attenuation 


Switch on Probe Body 

SSS Sa Se ee 
The P6062B and P6063B are passive dual attenu- 
ation probes designed for Tektronix oscilloscopes 
with bandwidths to 100 and 200 MHz. A sliding 
switch on the probe body selects 1X or 10X 
attenuation. The probe provides readout coding 
and a pushbutton for actuating a ground refer- 
ence in the 1X or 10X position. The ground 
reference can be used as a means of trace 
identification for a multitrace display. The 1X 
position of the probe allows the use of the full 
instrument sensitivity. This is valuable when evalu- 
ating small signals of 10 MHz or less. The 1X-10X 
switch allows the user to switch in and out a 
decade of sensitivity without returning to the 
oscilloscope. The user may also arbitrarily switch 
from 1X to 10X in order to evaluate the effects of 
loading by the oscilloscope. 

The P6063B is a fast-rise dual attenuation, pas- 
sive probe designed for Tektronix oscilloscopes 
with bandwidths greater than 100 MHz. 


COMMON CHARACTERISTICS 


Nominal 
Probe 
Length P6062B P6063B 


Attenuation] S| 1x | 10x | 1X | 10x 
Accuracy Same as Same as 

Scope 3%"! Scope | 3%"! 
Input Same as Same as 
Resistance Scope Scope | 10 Mi"! 


Input 32 ft | 100 pF | 13.5 pF | 80 pF 11 pF 
Capaci 105 pF | 14 pF | 105pF i] 14 pF 
tance 135 pF | 17 pF NA NA 


9 ft 

Bandwidth 31/2 ft 8 MHz |100 MHz] 12 MHz |200 MHz 
6 ft 6.7 MHz|100 MHz] 6 MHz |200 MHz 
9 ft 4.5 MHz|100 MHz] NA NA 


Maximum 100 V 500 V ‘ 

Voltage peak peak 100 V | 500 V 
a 

Above 4.5 MHz 


Derated to 35 V @/35V @/35V @/30V @ 
Frequency 10 MHz | 50 MHz | 10 MHz | 50 MHz 
Aberrations| | _+0% |<5% pp] 23% |<5% pp 


Risetime 1.7 ns 


Compensa- 
tion Range 15 pF to 47 pF 15 pF to 24 pF 


*t In 10X position the input R = 10 Mi? + 0.5% with an oscillo- 
scope input R = 1 M2 +2%. 


P6053B 1ox with Readout 


Miniature 


Fast Risetime 

SEES SSS SSS See ee SSS 
The P6053B is a minature fast-rise 10X probe de- 
signed for Tektronix instruments having a nominal 
input capacitance of 15 pF to 24 pF. The probe 
has a pushbutton for actuating the trace-identify 
function of the oscilloscope mainframe and read- 
out capability. 


CHARACTERISTICS 

Attenuation — 10X. Input Resistance — 10 M2. Input Ca- 
pacitance — 9.5 pF with 3.5 ft probe. 12.5 pF with 6 ft ver- 
sion, 13.5 pF with 9 ft version. Bandwidth (with 225 MHz or 
Greater Oscilloscope) — ~200 MHz for 3.5 and 6 ft versions, 
=~ 115 MHz for the 9 ft version. Voltage Rating — 500 V (dc + 
peak ac). Peak voltage derating is necessary for cw frequen- 
cies higher than 5 MHz. At 10 MHz, the maximum allowable 
peak voltage is 275 V; 23 V at 100 MHz; 18 V at 150 MHz. 


INCLUDED ACCESSORIES 

Probe holder (352-0351-00); electrical insulating sleeve 
(BP, 166-0404-01); retractable hook tip (BB, 013-0107-03); 
probe tip hook (BU, 206-0114-00); accessory pouch 
(016-0521-00); 13cm (5 inch) ground lead (175-0124-01); 
30 cm (12 inch) ground lead (DD, 175-0125-01); two alligator 
clips (AS, 344-0046-00). For P6053B only, bayonet ground as- 
sembly (BM, 013-0085-00); 7.5 cm (3 inch) ground lead 
(DD, 175-0263-01); instruction manual. 

eS Ewen em se 


ORDERING INFORMATION 
P6062B Switchable Attenuation Probe 


6 ft Cable. Order 010-6062-13 ............... $175 
3.5 ft Cable. Order 010-6062-11 ............ $175 
9 ft Cable. Order 010-6062-15 ...........000 $175 
P6063B Switchable Attenuation Probe 

6 ft Cable. Order 010-6063-13 ...........00+ $210 
3.5 ft Cable. Order 010-6063-11 ............ $210 
P6053B Miniature 10X Probe 

6 ft Cable. Order 010-6053-13 ............... $165 
3.5 ft Cable. Order 010-6053-11 ............ $165 
9 ft Cable. Order 010-6053-15 ............... $165 


P6055 20,000:1 CMRR 10X with Readout 





High CMRR 
Compact Size 
Low Capacitance 


Dc to 60 MHz 


The P6055 is a miniature, low-capacitance, 10X 
probe designed for use with Tektronix differential 
amplifiers with nominal input capacitances from 
20 pF to 47 pF. The attenuation ratio is adjustable 
to 10X to compensate for differences in input re- 
sistance of the amplifier (the amplifier input resis- 
tance must be 1MQ + 2%). A special locking 
type readout connector allows the probe to be 
used with instruments with or without readout 
Capability. 

When two P6055 Probes are used to drive the 
two inputs of a differential amplifier, the ability to 
change the attenuation ratio of one probe versus 
the other is helpful in maintaining the CMRR of 
the system. The use of a matched pair of P6055 
differential probes allows the user to adjust the 
attenuation of the probes for compatibility with 
the various Tektronix plug-ins. 

CHARACTERISTICS 

CMRR — 20,000:1 from dc to 1 kHz derating to 100:1 at 
20 MHz. Attenuation — Adjustable to 10X. In Resistance 
— 1MQ +0.5%. Input Capacitance — ~10 pF when used 
with instrument that has 20 pF input capacitance; 12.5 pF 
when used with instrument that has 47 pF input capacitance. 
Maximum Useful Bandwidth — 60 MHz. Typical Probe Rise- 


time — 5.8 ns. Maximum Voltage — 500 V (dc + peak ac) 
from de to 12 MHz. P-p voltage derates to 100 V at 70 MHz. 
INCLUDED ACCESSORIES 

Retractable hook tip (BB, 013-0107-03); 13 cm (5 inch) ground 
lead (175-0124-01); probe holder (352-0090-00); two electrical 
insulating sleeves (BP, 166-0404-01); two alligator clips 
(AS, 344-0046-00); adjustable tool (CP, 003-0675-01); hook tip 
(BU, 206-0114-00); 13 cm (6 inch) electrical ground lead 
(DF, 175-1256-00); 30 cm (12 inch) ground lead (175-0125-01); 
instruction manual. 


ORDERING INFORMATION 
P6055 10X Differential Probe, 3.5 ft Cable 





ORABF OTO-BOB BGT cccservcasesvevevsensenxennsseves $260 
Matched Pair of P6055 
Order’ 015-O437-00  sccsscissassvscassacssscsesiscexs $440 


To order, call your local Tektronix Field Office, or call Tek’s 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
In Oregon call collect: (503) 627-9000, Ext 99. 
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TEK accessories 


#6-32 Probe Tips and Accessories 


The following tips and adaptors can be used on 
all Tektronix Probes that accept a #6-32 screw-on 
tip, including the P6006, P6007, P6008, P6009, 
P6028, and P6060 Probes and others with 6-32 
adaptor. 

CODE DESCRIPTION PART NUMBER PRICE 
AA Probe straight tip (0.055 in dia) . 206-0015-00 $1.00 
ABs Probe spring tip (0.080 in dia) .... 206-0060-00 $ 2.00 
AC Probe spring tip (accepts 





AB AC AD AE AF AG AH Al AJ AK AL 


AA 





O:065: Wi: EO OUT) asciciswasscscssccccccrcss 206-0061-00 $1.50 
ADs‘ Probe spring tip (accepts 0.068 
Fi 6 BY cstnretcenccanemennn 206-0168-00 $2.50 AM 
OR ices 206-0203-00 $1.50 
AF Probe long straight tip 
ot | re 206-0104-00 $1.50 
AG Probe hOOk UD sccssscccicsssssnssssesesess 206-0105-00 $ 1.50 

















AH Probe ground lead adaptor (#6-32 to 
0.025 in square pin closing ........ 206-0137-01 $2.00 
Al Probe right angle hook tip ......... 206-0185-00 $ 1.50 
AJ __ Bayonet ground assembly ......... 013-0052-00 $8.00 —~ “i 
AK — Probe banana tip ......c...cs.c....0-0- 134-0013-00 $ 1.00 - av AW Feet emote reessun cantons 
AL Probe ground cover (for P6009) 166-0428-00 $1.35 \; : - 
AM __ Probe calibration tip (0.063 in dia) 206-0100-00 $10.50 , . 
AN Probe retractable hook tip... 013-0071-00 $3.50 } high voltage 
AP Probe retractable hook tip die; “ | uid 
(fOr PEOOBE) ooo ooceeccvssvsevecceeesse 013-0071-01 $3.00 ectric f 
RE ROE OID cccvcescncasercsesncsczavsemniee 344-0005-00 $ 4.00 % 114 
AR = AlliggatOr CHD ....cccccccsccsessssssssscesenss 344-0045-00 $ 1.40 WoRocaRBON 
AS Minature alligator clip ................. 344-0046-00 $1.40 
AT Probe tip to BNC adaptor .......... 013-0054-00 $18.00 a 380ud 
AU High-voltage dielectric fluid 3 oz. 252-0120-00 $5.00 ia OL 
AV Probe pin tip (accepts 0.025 NMOG 
1 es 206-0134-03 $ 4.50 ANIOd 
AW Probe tip to BNC adaptor , 
or PEOZE)  icvsscceccscusvesccisrsseunss 013-0056-00 $18.00 AN AP AQ AR AS AT AU 
Probe Probe Cable Compensator/Connector 
i Probe P6101 1 Meter 206-0223-00 $20.00 175-1661-00 $27.00 103-0189-00 $18.50 
2 Meter 206-0223-00 0. 175-1661-01 r # 103-0189- 18. 
ep acement 3 Meter 206-0223-00 $20.00 175-1661-02 $27.00 103-0189-00 $18.50 
Parts P6105"! 1 Meter 206-0216-00 $48.00 175-1661-00 $27.00 206-0219-00 $48.00 
2 Meter 206-0217-00 $48.00 175-1661-01 $27.00 206-0220-00 $48.00 
. 3 Meter 206-0218-00 $48.00 175-1661-02 $27.00 206-0221-00 $48.00 
P6106"' 1 Meter 206-0216-00 $48.00 175-1661-00 $27.00 206-0237-00 $65.00 
2 Meter 206-0217-00 $48.00 175-1661-01 $27.00 206-0238-00 $70.00 
3 Meter 206-0218-00 $48.00 175-1661-02 $27.00 206-0239-00 $70.00 
= P6107 | 2Meter | 206-0217-00 _ $48.00 175-1661-00 _ $27.00 206-0247-00 _ $42.00 
P6108 1 Meter 206-0224-00 $41.00 175-1661-00 $27.00 206-0227-00 $43.00 
2 Meter 206-0225-00 $41.00 175-1661-01 $27.00 206-0228-00 $48.00 
3 Meter 206-0226-00 $41.00 175-1661-02 $27.00 206-0229-00 $48.00 
P6149 | 2Meter |  206-0234-00 $38.00 175-1661-01 $27.00 206-0255-00 $32.00 
*! The BNC Connector with readout may be replaced with 131-1799-01 
LENGTH PART DA DD 
CODE DESCRIPTION (in) NUMBER __ PRICE 
DA Ground lead for S-3A, 
P6056, P6057 .....eeseses 3 175-0249-00 $5.00 py ge IS i __ 
DB ~~ Ground leads for P6054, + 
OOTS saccccrecanazasaee: 3 175-0848-00 $2.00 OB aS 
7A11 ’ and P6201 gaesasgesesanass 5 175-0848-01 $1 75  _e 
12 175-0848-02 $1.75 
DC Ground leads for P6202 
| | 3 175-0849-00 $6.00 
6 175-0849-01 $6.00 DE 
DD Ground lead" ..................... 3 175-0263-01 $2.50 , 
Ground lead"! .................. 5  175-0124-01 $2.50 ee ee ”™—~—sesSemee 
Ground lead"? .................... 12 175-0125-01 $2.50 — 
DE Ground leads for S-3A, DF 


P6202, P6420... ececceseeee. 6 175-1017-00 $3.50 } 
DE Ground lead for PORE 6 175.1256-00 $5.00 _ Ee oe ee 


DG Alligator clip for P6230, 


P6120, P6130 families .......... 195-1870-00 $5.00 

DH Subminiature Low Impedance DG 
a) for P6230, P6130 families ..... 195-4240-00 $2.40 
Dv DI Microhook for P6230, 
2) P6120, P6130 families .......... 195-4104-00 $5.75 
w DJ Minature S-3A to DH DI 
m alligator Clip ...........cssecsseseses 195-6176-00 $5.00 
bam 6°’ For the P6053B, P6054A, P6075A, P6101, P6105, P6106, y a 
2 P6108, P6149, and other probes requiring clip-on ground 
aul leads. 
Ww) 
8 CABLE MARKER SETS (Not Pictured) DJ 
a oe kee doa 6130.00" e700 EE ___—_— 
— For 1/8 in dia cable ......................... 16-0130- To order, call ri | Tektronix Field Office, or call Tek’s 
WME For 3/16 in diacable...... 016-0127-00 $6.00 ee eee 

For all modular cables ...............0.00- 016-0633-00 $4.00 ational Marketing Center, toll free: 1-800-426-2200, Ext 99. 


In Oregon call collect: (503) 627-9000, Ext 99. 
Minimum acceptable order is $25.00. 
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TEK 


BA 


BC 
BE 
BF 


BG 


BH 


Al 


CODE DESCRIPTION 





PART NUMBER PRICE 
Retractable hook tip (for all 
miniature probes) . ; 
Retractable hook tip (for P6053B, 
P6055, P6062B, P6063B, P6101, 
P6105, P6106, P6108, and 
ee cecscunsinetininemincemininniiumiimcinens 013-0107-03 
Retractable hook tip (for P6120, 

P6121, and P6122) ................66065 013-0107-04 $2.20 
Probe tip, IC Grabber ................... 013-0191-00 $11.00 
Miniature retractable hook tip ...... 206-0222-00 $3.50 
Probe tip flexible, adapts miniature 
probe to retractable hook tip (BD) . 
Probe tip flexible for 0.025 square 
FOND ccczcuercesceninsnnnsvubcnennnscnicasennniis 206-0193-00 
Miniature probe to #6-32 adaptor 

(for all miniature probes except 

P6045 and P6202) 
Miniature probe to #6-32 adaptor 
with ground connection ................ 


OTHER ADAPTORS 


. 013-0105-00 $7.00 


$3.25 


103-0177-01 $6.50 


$8.00 


103-0051-01 $4.00 


103-0131-00 $5.50 


The following tips and adaptors are designed for use with Tek- 
tronix Miniature Probes and accept a slip-on tip. 


CA CB cc cD CE CF 


CODE DESCRIPTION PART NUMBER PRICE 

CA Retractable hook tip (for P6010 

Wd PEOAG)  sessissssssssscesctsccsiviscccrens 013-0090-00 $4.00 
CB Retractable hook tip (for S-3A, 

P6202, and P6420) ............0.000. 013-0097-01 $7.00 
CC Retractable hook tip (for 7A11 

ok | 013-0106-00 $9.25 
CD Retractable hook tip (for 211, 212, 

24S, 244, FOND scccsscsweigeseseaass yescieah 013-0107-02 $3.25 
CE Miniature probe to #6-32 adaptor 


CF 


(for P6045, P6046, P6202, 

TAT 1, SEGA)  csnsssexccscesexsacceestasersvsrns 
Replaceable probe tip for 

P6202 and P6420, pkg of 10 ....... 206-0230-03 $17.00 


103-0051-00 $4.00 


ver 


MODULAR/MINIATURE ADAPTORS 





BJ BK 
CODE DESCRIPTION PART NUMBER PRICE 

BI Probe pin tip (accepts 0.025 in 

IBM SLT GD ssicicciscccncancce 206-0209-00 $3.50 
BJ Miniature probe tip to GR 

er 017-0076-00 $42.00 
BK Miniature probe tip to GR 50 2 

termination adaptor ...................... 017-0088-00 $50.00 

Subminiature probe tip to GR 50 2 

termination adaptor .............0000 017-0520-00 $48.00 


BL Chassis mount test jack (for mini- 
GUNS AIOE) sess sascccncusssmavnese 
Bayonet ground assembly 
Miniature probe tip cover, IC tester, 
Package of 10 
Package of 100 
Replaceable probe tip, pkg of 10. 
All miniature probes except 
P6202 and P6420 


P6201 ACCESSORIES 





CK CL 


CN 





TERMINATION 
50 IW 





CH Ci 


CODE DESCRIPTION 


CG Retractable probe tip (for P6201 


131-0258-00 $4.50 
yaaearuanid 013-0085-00 $7.00 


sisisseunbanaeoavpicaseapeaans 015-0201-04 $7.00 
Sineianeaannnceanincaxsien 015-0201-05 $18.00 


sili bie 206-0191-03 $17.00 


co 





CJ 


PART NUMBER PRICE 


SA seatemetiemsbiibtiedcmmuacelaasciicaaieten 013-0135-00 $4.25 


CH P6201 probe tip to GR 50 2 


termination adaptor ...................... 017-0094-00 $55.00 


Ci Probe tip to BNC adaptor 


(FOF PEZOT ONY) cesitisscccsnascsviarcvaneve 013-0145-00 $15.00 


CJ Probe tip to test point jack 
fOr PE201 ONY) sisiisniinsvviscrsiescssses 


103-0164-00 $6.00 


CK Insulating sleeve, electrical 

OF PER CH csicssccccctessscscicconss 166-0557-00 $1.00 
CL Ground contact insulator 

(fOr FPC2OT GN) scsicsiccscctseccomsarscun 342-0180-00 $1.00 
CM Ground contact (for P6201 

DD csisscccsaraiaccciaunccccciuiinismpsatsiccetees 131-1302-00 $1.50 
CN Ground lead, insulating sieeve 

(for P6201 Only) 2.0.2... cceeceseereeees 166-0433-00 $1.00 
CO Replaceable probe tip 

(FOr PEZOt OF) sie saissstvcccsenonsennaxs 206-0200-00 $1.00 


CODE DESCRIPTION 


BP 
BQ 


BR 
BS 


BT 


BU 


BW 


BX 
BY 











BS BT BY 


BU 


BR BW 
PART NUMBER PRICE 
Miniature probe tip ground cover, 

insulating sleeve ‘5 
Electrical contact 
Termination, 50 2 


ss 166-0404-01 $1.00 
Kinmmasicenives 214-0283-00 $1.00 
uienantindatern 011-0049-01 $25.00 


Miniature probe tip to BNC 

BORN  wicccnicnineditiosminssen 013-0084-01 $8.00 
Subminiature probe tip to 

EING BION cssicisivisceestccseccsccceces 013-0195-00 $9.00 


Miniature probe tip to BNC adaptor 
for all except P6202 ................. .... 013-0084-02 $10.00 


Miniature probe tip hook .............. 206-0114-00 $3.00 
Miniature probe tip straight .......... 206-0114-01 $3.00 
Miniature probe tip to dual lead 

NT sasnca cic kasi cocitngsicteisamiinnsnke 015-0325-00 $13.00 
Subminiature retractable hook tip 013-0208-00 $1.50 
Subminiature to miniature probe tip 


adaptor (allows use of minature accessories 
with subminiature probes) ............ 013-0202-00 $3.00 


PROBE TOOLS 


cP ca 
CODE DESCRIPTION PART NUMBER PRICE 
CP Adjustment tool, probe ................. 003-0675-01 $2.35 
CQO Probe tip OxtrAactOr ......:..0000000000505 003-0825-00 $2.10 





To order, call your local Tektronix Field Office, or call Tek's 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
in Oregon call collect: (503) 627-9000, Ext 99. 


Minimum acceptable order is $25.00. 
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TEK 


LOGIC PROBE TEST LEADS 





16 pin low profile dip clip (can 


be used with 14 or 16 pin ICs) 015-0330-00 

10 wide comb set with 

grabber tips not included 012-0747-00 

Miniature retractable 

hook tip 206-0222-00 

Dual lead adaptor for 

miniature probes 015-0325-00 

Flexible probe tip, 

P6006 type 103-0210-00 

Ground lead, P6006 type 195-0234-00 
PATCH CORDS 


$35.00 


$50.00 


$3.50 


$13.00 


$5.75 
$4.50 


ROOD 


BNC to BNC, 18 in 


Red 012-0087-00 
Black 012-0086-00 
BNC to banana plug-jack, 18 in 

Red 012-0091-00 
Black 012-0090-00 
Banana plug-jack to banana piug-jack, 18 in 
Red 012-0031-00 
Black 012-0039-00 





Pin-jack to pin-jack, 0.08 in dia pin 


Red, 8 in 012-0179-00 

Red, 18 in 012-0180-00 

Black, 8 in 012-0181-00 

Black, 18 in 012-0182-00 
TEST LEADS 





Test Lead, Black, 4 ft 012-0425-00 
Test Lead, Red, 4 ft 012-0426-00 
Test Lead, Black, 4 ft 012-0426-01 
Test Lead set includes 012-0425-00, 

012-0426-00,and 013-0107-03 012-0427-00 


458 


$6.50 
$6.50 


$6.50 
$7.00 


$6.50 
$7.00 


$3.75 
$3.75 
$3.75 
$6.00 


Ce C.. 


$12.00 
$17.50 
$17.50 


$29.00 


ADAPTING ACCESSORIES 
CONNECTING ACCESSORIES 


PERSONALITY MODULE TEST LEADS 
40 Pin Dip Clip—10 cm cable 





(order M/F adaptor below) 015-0339-00 $44.00 
40 Pin Dip Clip—30 cm cable 
Male Adaptor for 40 Pin 
(order M/F adaptor below) 015-0339-02 $44.00 
Low Profile Dip Clip—for 
use with PM 101/7D02 General 
Purpose Personality Module 
(or with individual leads such 
as the 10-wide comb 
set 012-0747-00) 380-0560-05 $15.00 
Female Adaptor for 40 Pin 
Low Profile Dip Clip—for 
use with dedicated 7D02 
personality modules 380-0647-01 $30.00 

COAXIAL CABLES 

BNC Connectors 

Coaxial, 50 2, 42 in 012-0057-01 $17.00 
Coaxial, 75 0, 42 in 012-0074-00 $17.00 
Coaxial, 93 2, 42 in 012-0075-00 $25.00 
Coaxial, 50 22, 18 in 012-0076-00 $17.00 
Coaxial, 50 2, 18 in, 

Male to Female 012-0104-00 $25.00 
Coaxial, 50 2 + 1% Precision, 36in 012-0482-00 $25.00 
N Connectors 50 2 
Coaxial N connectors, 6 ft 012-0114-00 $25.00 
GR Connectors 50 Q 
Coaxial 10 ns RGS8A/U 017-0501-00 $85.00 
Coaxial 5 ns RG213/U 017-0502-00 $160.00 
Coaxial 1 ns RGS8A/U"! 017-0503-00 $100.00 
Coaxial 20 ns RG213/U 017-0504-00 $100.00 
Coaxial 2 ns RG58A/U 017-0505-00 $120.00 
Coaxial 5 ns RG58A/U 017-0512-00 $90.00 
Coaxial 10 in RG213/U 017-0513-00 $75.00 
Coaxial 20 in RG213/U 017-0515-00 $90.00 

*! Connector on one end only. 
50 2 CABLES 
SMA (3 mm) Connectors 50 2 
eS ce ee 
Coaxial 2 ns 015-1005-00 $80.00 
Coaxial 5 ns 015-1006-00 $130.00 
Coaxial semirigid 500 ps 015-1015-00 $40.00 
Coaxial semirigid 750 ps 015-1017-00 $35.00 
Coaxial 1 ns 015-1019-00 $105.00 


BNC to BSM Connectors 50 2 


Coaxial, 10 in, RG58 
BSM Female to BNC Male 
Coaxial, 18 in, RG58 
BSM Female to BNC Male 


012-0128-00 $20.00 


012-0127-00 $20.00 


Minimum acceptable order is $25.00. 


50 2 AIR LINE 





The 20 cm 50 {2 air line is useful as a time-delay device and as 
an absolute impedance in a time-domain reflectometer system. 
The characteristic impedance is 50 1) +0.4%. Time delay is 
0.6698 ns +0.4%. 





50 © Air Line 017-0084-00 $165.00 
ADAPTORS 
Ay a y 
103-0029-00 
103-0031-00 
BNC Female to BNC Female 103-0028-00 $5.00 
BNC Male to BNC Male 103-0029-00 $5.50 
BNC T 103-0030-00 $6.50 
BNC Elbow Male to Female 103-0031-00 $11.25 
103-0032-00 ; 
~) ® 103-0058-00 103-0035-00 
Sus o” + 
017-0064-00 re 








103-0033-00 
BNC Male to GR 017-0064-00 $75.00 
BNC Male to UHF Female 103-0032-00 $4.75 
BNC Male to Binding Post 103-0033-00 $4.75 
BNC Maile to Dual Binding 
Post 103-0035-00 $12.00 
BNC Male to N Female 103-0058-00 $7.00 
103-0036-00 
*” ga F 
. wy ox 
103-0015-00 er , 
103-0045-00 
013-0076-00 
103-0090-00 
BNC Female to clip leads 013-0076-00 $21.00 
BNC Female to GR 017-0063-00 $43.00 
BNC Female to uhf Male 103-0015-00 $4.50 
BNC Female to BSM Male 103-0036-00 $15.00 
BNC Female to N Male 103-0045-00 $6.50 
BNC Female to Dual Banana 103-0090-00 $7.50 
BNC Female to EZ Ball 013-0076-01 $17.50 


if 





017-0021-00 
GR to N Male 017-0021-00 $35.00 
GR to C Male 017-0027-00 $55.00 
GR to N Female 017-0062-00 $50.00 
GR to C Female 017-0065-00 $80.00 


To order, call your local Tektronix Field Office, or call Tek's 
National Marketing Center, toll free: 1-800-426-2200, Ext 99. 
in Oregon call collect: (503) 627-9000, Ext 99. 


TEK | ADAPTING ACCESSORIES 
CONNECTING ACCESSORIES 




















4 ACCESSORY HOUSING 3mm 50 2 
017-0083-00 015-1001-00 
015-1003-00 
015-1021-00 
017-0063-00 015-1002-00 «* 7 
017-0064-00 015-1004-00 4 
GR to BNC Female 017-0063-00 $43.00 Accessory housing without electrical components is useful for 015-1020-00 015-1022-00 
GR to BNC Male 017-0064-00 $75.00 applications requiring special circuitry. 
50 © termination, thru-line Accessory Housing 011-0081-00 $30.00 502 2X attenuator 015-1001-00 $120.00 
(GR to BNC Male) 017-0083-00 $90.00 50 {2 5X attenuator 015-1002-00 $120.00 
ATTENUATORS— TERMINATIONS 50 2 10X attenuator 015-1003-00 $120.00 
002 50 2 termination Female 015-1004-00 $60.00 
ye 017.006 00 108-0068-00 | Short-Circuit termination Male —-015- 1020-00 $17.50 
’ Short-Circuit termination 
| Female 015-1021-00 $24.00 
i 50 2 termination Male 015-1022-00 $32.00 
Characteristics 
Le 50 2 +0.1% precision feed- 
through termination (dc 






—100 kHz, 11 V RMS maxi- Attenuation 


N Male to GR 017-0021-00 $35.00 mum 011-0129-00 95.00 
N Female to GR 017-0062-00 $50.00 502 ct through termination” 011-0049-01 snp 
N Male to BNC Female 103-0045-00 $6.50 50 2 10X (20 dB) attenuator’? 011-0059-02 $35.00 Termination 
N Female to BNC Male 103-0058-00 $7.00 50 © 5X (14 dB) attenuator’? 011-0060-02 $35.00 = pe 
50 © (6 dB) attenuator*? 011-0069-02 $35.00 (14 dB) 
017-0069-00 50 2 2.5X (8 dB) attenuator’? —-011-0076-02 $35.00  10X (20 dB) 
013-0126-00 103-0158-00 50 0 feedthrough termination 
103-0157-00 (5 W)"? 011-0099-00 $40.00 50 2 COUPLING CAPACITOR 


*2 <1.1 dc —1.0 GHz and <1.2 dc —2.0 GHz. 

*3 1.1 dc — 100 MHz. 

Characteristics — Dc resistance is 500 +1 2. Attenuation 
accuracy is +2% dc, +5% at 2 GHz. Power rating (except 


7 roped 
*1 <1,.1 de —250 MHz and <1.2 de —500 Mbz. 








“F” Female to BNC Male 013-0126-00 $16.00 

“F" Female to GR874 017-0089-00 1.00 | ST SURE ie er Beara. 

“F” Male to “F” Male 103-0157-00 $7.50 015-1013-00 

“F° Male to BNC Female 103-0158-00 $8.50 75 2 feedthrough termination 011-0055-00 $25.00 

“F” Female to “F” Female 103-0159-00 $7.50 93 2 feedthrough termination 011-0056-00 $25.00 The coupling capacitor is a short length of coaxial line with a 
50 2 to 75 @ minimum loss disk capacitor (4700 pF, +20%) in series with the inner con 
attenuator 011-0057-00 $30.00 
50 2 to 93 2 minimum loss ductor. Reflection ratio (in 150 ps tdr system), is 0.03 maxi- 

: attenuator 011-0058-00 $30.00 | Mum. Voltage rating is 200 V 
75 2 10X attenuator 011-0061-00 $32.00 Coupling Capacitor SMA 
93 0 10X attenuator 011-0062-00 $30.00 (9mm) 015-1013-00 = $180.00 
. 600 2 feedthrough termination The coupling capacitor is a short length of coaxial line having a 
(1 W, de to 1 MHz) 011-0092-00 $30.00 disk capacitor (4700 pF) in series with the inner connector. 
75 2 to 50 2 minimum loss High frequencies are transmitted with small reflection, but dc 
. attenuator (ac coupled) 011-0112-00 $60.00 and low frequencies are blocked. Voltage rating is 500 V. 
Characteristics — Accuracy of indicated attenuation ratio is Coupling CapacitorGR = (017-0026-00 $90.00 
+2% at dec. 
Power rating of attenuators is '/2 W and terminations 1 W. SS 
017-0030-00 017-0069-00 017-0070-00 Voltage standing wave ratio (vswr) not specified. 

GR Insertion Unit 017-0030-00 $80.00 

GRT 017-0069-00 $110.00 ATTENUATORS and TERMINATORS 

GR Elbow 017-0070-00 $110.00 Fi 


‘f 015-1009-00 


2 





06 -1990-11¢ 
KINGMANI 


This coaxial tee is designed for use in broad-band 50 { sys- 
tems where the mismatch introduced by ordinary “Tee” con- 
nectors is undesirable. Load isolation is nominally 6 dB while 
the voltage attenuation ratio is nominally 2X (input to either 





011-0087-00 









015-1007-00 load arm, other load arm terminated in a standard 50 © termi- 
015-1008-00 015-1010-00 011-0086-00 011-0085-00 nation). Maximum vswr is 1.50 from dc to 12.00 GHz and 1.90 
Frequency range is dc to 12.4 GHz. Power rating is 2Waver- _—‘ from 12.01 to 18.00 GHz. 
RA age aaa pope pi 10 dB attenuator 011-0085-00 $70.00 
ee ee pers 20 dB attenuator 011-0086-00 $70.00 P 
SMA Male to 7 mm APC 015-1010-00 $175.00 40 4p attenuator 011-0087-00 $90.00 “ey os. 4 
— | 
id 
° sata 
i : This coaxial tee has a 16.67 © resistor in each leg, connected 
015-1011-00 015-1012 015-1018-00 so that the tee looks like 50 0 if two legs are terminated in 50 2. 
= ieee =< ; a. — an It is designed for use in broad-band 50 {2 systems where the 
. ‘ mismatch introduced by ordinary “Tee” connectors is undesir- 
SMA Male to Male 015-1011-00 $20.00 50 2 2X attenuator 017-0080-00 $175.00 pe it is especially Usaha in  whesdornadn rahaciomnalar ot. 
SMA T 015-1016-00 $30.00 Characteristics — Accuracy of indicated attenuation ratio is with a minimum of reflection-producing discontinuities. 
SMA Male to BNC Female 015-1018-00 $8.00 +. 2% at de, + 3% at 1 GHz. Voltage standing wave ratio (vswr) | Power Divider GR 017-0082-00 $350.00 
is <1.1 up to 1 GHz. Power rating is 1 W. To order, call your local Tektronix Field Office, or call Tek’s 


National Marketing Center, toll free: 1-800-426-2200, Ext 99. 


Minimum acceptable order is $25.00. 
In Oregon call collect: (503) 627-9000, Ext 99. 
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MOUNTING 


TE 











ACCESSORIES 
MOUNTING DIMENSIONS 
Tw | t | f | G | € | a | a | Tr. 

PRODUCT | in | cm| in | cm| in |cm]| in | em] in | cm| in | cm| in | cm| in | cm_ 
R434 CUE a ee ee ee ee 
R485" 17.8|16.2|41.1|1.8 | 46135 | 89 |193|490|109|277| 791201] 93|236. 
R51 
ABI al Sali’ ic! ll Cad all Nam ‘ut mo‘, ll el icc. Ral Gad 
R5223 ea (ere | me leea lie 1 oe) — | — | —)— | — | —)— | —-— | — | 
R704" 7.0 117.8|22.4|569|23 | 5.8118 | 46 |33.3|84.6|15.3|389|10.7|27.2|185| 47.0 

*1 
R7613"! 
R7623"'! 
R784" 70 11281 c4n 1690128 | S86 1376) 441 — 1 — | — | — | — | —1— | — | 
R7903"7 5.3 113.5] 22.81579|/23 | 58] — | — |e53/e4s| —| —_| —| —| —| —| 
R7912" sa [iss tesatesatie fast — ft — fess tesst — ff — {tT fea fis 
7912AD | 7.0 | 17.8 | 26.0 | 66.0 | 1.95 | ace os 78.0 | ms == Es 17.5 - 
STTAASOS rsasliasiia9lasolisela7]1 —1— 1 —1 —T— T_T — Tt — 1 1 — 1525 <3 DIMENSIONS EXCLUSIVE OF PLUG UNITS AND PROBES 
T922R 5.2 1132] 17.0[43.2|17 143] — | — lea2lers| —|—|—|—|—|—|52]is2 Symbol —— 
Gi8-007s00 | 84 iso) tesiai4ii6 148) — | — l= |= lel|—|_—l—|—l[—[|—|— 4 Height of front panel 
016-0115-02 | 5.3 |135| 1631414103 |os|—|—|—|—|—|—|—|—|/—|—l|s3 lias _ hack: Rei estemienet mameneen Beka 
016-0466-00 Ci SS S35 SSeS es see exenacitig catin 
o16-0see-0o_| 52 |tasliselsrei20 | 51] —|—)|—|—|—)|—|—1—|,—{— |] —]| — : 
016-0675-00" | 8.8 |22.4|19.7150.1/15 | 39|35 | 89 |243|616| — | — |11.9]301|133|38|85 |2ie fF Back of front panel to foremost protrusion 
016-0676-00"' 17.8119.7150.111.9 | 48135 | 89 | 24.3] 61.6] 11.1 | 28.2| 11.2 | 28.4 | 13.3|33.8| 6.9 | 17. G Bottom of front panel to horizontal plane 
016-0691-00" 17.8|18.3|46.5|1.5 | 3913.5 | 89 |20.4|51.9|11.6|300| — | — | 95|241]66 | 167 of rotation 
040-0551-01 14.0 [35.6 |22.4|56.910.6 | 15 | — | — [309|7es| —[—|—[—|[—[—J—|T— 7 shecceasgaeeamaediinanbammaainnadem ae 
040-0600-00 | 5.25|13.3|18.3|465|07 |18| —|—|—|—|—|—|—]|— |— | — |s25|133 ssiataneit heaters 
040-0601-00 | 5.25]13.3|18.3|465|07 118] —|—|—|—|—|—|—|—|—|— [53 |135 3 , 
040-0616-02 | 5.3 |13.5|16.5|41.9|1.1 | 28118 | 46 |246|625| — | —|—|—|—|—|525|133 AF Front radius of rotation 
040-0617-02 | 5.3 |13.5|16.5|41.9|1.1 | 28|1.8 | 46 |246|625| — | —|—|—|—|—1[53 |135 aR Rear radius of rotation 
040-0624-01_['5.25[133|18.3]465[o7 [re] —[—|—|—[—|—,—[—T—J—Js3 fas | a aa 
437-0031-00 | 88 |22.4| 95]241|03 |o8| —|—|—|—|—|—|—]|—]|— | — |5.25|133 ae ore Sr 
437-0071-00 | 7.0 |17.8|13.4|34.0|14 |36| —|—|—|—|—]|—]|—]|—]|-— |—]71 fieo Cabinet height 
437-0126-03 | 5.3 |13.5|22.3|566|20 | 5.1 | — | — |252[640| — | — | — | — [| — | — [6e [168 
*!These instruments mount with sliding tracks to a standard 19-inch wide rack. Rear support for sliding tracks is required, such as BLANK PANEL 
an enclosed rack. 

RACK ADAPTORS STORAGE CABINETS 
: 6 . 


. a 


For rackmounting the 7000 Series oscilloscopes in a standard 
19 in wide rack. Rack adaptor inciudes slide-out assemblies. 
7000 Series mask finish is light gray. 

For 7704A, 7104, 7834 and 7854, rack height is 15.75 in, rack 
depth is 21.38 in, shipping weight is ~41 Ib. 


Ortlar CAG STUDS csssvcnnssccvescrctscniososersiscnopssssenstnenpevscin’s $700 
For 455 and 465M, includes cradle mount, rack height 

7 in, rack depth 18.75 in. Order 040-0825-01 .............0 $350 
For 2445 and 2465. Order 016-0691-00 ........0....ccccceee eee $255 
For 2213, 2215 and 2235. Order 016-0466-00 ............... $100 
For 2236. Order 016-QO1B-00 sviscsssscissecsceccssssccssencscsonseene $200 
For 464 and 466. Order 016-0676-00 ............cccccecseeeeeeee $325 
For 485. Order 016-0558-00 ...ccccccssccesceccscscsccccsscccstonsccees $320 
For 434. Order 016-0272-00 | scccscsisisscssiccssocsaccescccnensscoesecs $200 





460 





For 7000 Series Plug-in Units — Holds 6 plug-in units, for 
mounting in a 19 in rack, 5.25 in high. 
Order 437-0126-03 





For rackmounting 7000 Series cabinet-type oscilloscopes in a 
standard 19 in wide rack. Cradle mount consists of a cradle (or 
“shelf") without slide-out assemblies and a mask to fit over the 
regular instrument panel. 7000 Series mask finish is light gray. 


For 7704A, rack height is 15.75 in, rack depth is 22 in, shipping 
weight is ~16 Ib. Order 040-0560-00 ..........csscccssersensees $445 





Blank Panel — When operating the 5000/7000 Series main- 
frames or the TM 500 or 2600 Series generators with less than 
a full complement of plug-ins, the blank pane! may be used to 
cover an unused compartment. The panel for the 7000 Series 
is also good for EMC Shielding. 


7000 Series, 2600 Series. Order 016-0155-00 ............... $45 
5000 Series. Order 016-0452-00 .0......ccececccecsceeseneseeeneneenes $18 
TM 500 Series. Order 016-0195-03 .0..............cccceeseseeseeees $25 


BLANK PLUG-IN CHASSIS 





Blank Plug-in Chassis — Available for all Tektronix main- 
frames. The 7000 Series provides a printed circuit board, plug- 
in frame, and securing hardware. The 560 Series, 1-Series, and 
Letter Series plug-in chassis have an interconnecting plug, se- 
curing hardware and plug-in frame. 


7000 Series. Order 040-0553-01 ..........cscsssssesssssnsrecseees $160 
5000 Series. Order 040-0818-03 ........cseessseeseessseeserseens $105 
TM 500 Series. Order 040-0652-05 ..........sesscessesseerenenenes $95 
560 Series. Order 040-0245-00 .........ssssccssrersresseeesenseeee $150 


TEK 





OSCILLOSCOPE PROTECTIVE COVERS 


The cover provides protection for the oscilloscope during trans- 
port or storage. Made of waterproof blue vinyl, the covers are 
available for both laboratory and portable instruments. The 
covers for 500, 5000, and 7000 Series laboratory oscilloscopes 
have clear vinyl frontal areas. 


PROTECTIVE COVERS 


INSTRUMENT PART NUMBER _ PRICE 
200 Series $15.00 
323,324,1401A,1401A-1, 1501 $8.25 
314,335 $55.00 
326 $45.00 
453A,454A,491 $18.00 
434,464,466 $21.00 
465,465B,475,485 $17.00 
5000 Series $25.00 
7300,7400,7600 Series $20.00 
7704A,7900 $20.00 


PLUG-IN UNIT CARRYING CASES 
3-Wide Carrying Case for 7L14, 7L5 Option 25, 7D20, 7L18. 


rar 016 CG 2G OO esssisssscsccvssansunssucvscvessesepapasceessstdesaniaacns $330 
2-Wide Carrying Case for 7112, 7L5. 
I CF aE teeininkitonentciirmrniicsinnencicennsenseibiiniibaibcnabiilahtigas $290 





CRT MESH FILTERS 


The mesh filter improves display contrast for oscilloscope view- 
ing under high ambient light conditions. 


A fine metal screen with a matte black surface is utilized to 
reduce light reflections. Although light transmission from the 
CRT is reduced to approximately 28%, the high attenuation of 
external reflections allows viewing low-intensity displays in 
room light or other bright surroundings. 

The mesh filter also serves as an EMC filter. Installed on the 
instrument, the metal frame of the filter is grounded, providing 
effective filtering of the EMC spectrum. 


INSTRUMENT" PART NUMBER _ PRICE 
314, 326, 335 $21.00 
432, 434 378-0682-00 | $60.00 
422. 491, 453A, 454A, 485 378-0648-00 | $24.00 
465, 465B, 475, 464, 466, 434 $55.00 
7400, 7603 $55.00 
7500,7700,7800,7900 = 

Series and 7613,7623 

7633 378-0603-00 | $55.00 


*! For both cabinet and rackmount instruments. 


VIEWING ACCESSORIES 


The viewing accessories listed normally mount on the oscillo- 
scope graticule cover. In many cases, they will also fit camera- 
mounting bezels. If you intend using a Camera on your oscillo- 
scope, check with your Tektronix Sales Engineer for bezel- 
viewer compatibility before ordering. 





View Hood (Folding) — 314, 326, 335, 400 Series, 576, 577, 
5000, and 7000 Series oscilloscopes. 


For 676. Order 016-O250-00  isccccssssecesescccccscsesssscsescoesiocceses $20 
For 577, 5000, and 7000 Series. 

CE: FUG ee sctineinnicaninneninsnvnmnansniesaiannannshiiadbitin $18 
For 326, 314, 335, SC 502, SC 504 (not pictured). 

Cran BT FOO eenisiinscesinistncesconssenssnensnssevtaionsnsessinvcassns $1.40 
For 464, 466, 455 (not pictured). 

Car OT AG steiscatisinhcacaencaiinicinceciainseunasiamiamnatiy $12 


016-0039-00 016-0053-00 





016-0001-01 


Polarized Viewers — For Tektronix older 5 inch oscilloscopes. 
The viewers reduce troublesome reflections and glare under 
high ambient light conditions. 

Rectangular Viewer. Order 016-0039-00 ............-ccscsereees $80 
Plastic Round Viewer. Order 016-0053-00 ..........cssseesees $42 
Viewing Hood — For Tektronix older 5 inch round oscillo- 
scopes. Includes moided rubber eyepiece and separate 
tubular light shield. Order 016-0001-01 ........csssssssssrrreees $145 


016-0180-00 


: 016-0082-00 


Collapsible Viewing Hood — For oscilloscopes with rectangu- 
lar CRTs. Blue vinyl material, folds flat for convenient storage. 


For 422, 453A, 454A, 485, 491. 





016-0274-00 


Order OCIS DOSS OO sscsncccconseinavnctbassenersnsssnetseanessanbaniooheneetin $15 
For 422, 453A, 454A, 485, 491. 
Order O1G-O27 4-00 | ccinssorcccsssercccraresecsossccncsccsotencvescesusveevsnes $15 


Viewing Hood (Folding Binocular) — For some 400 Series. 
For 434, 455, 464, 466, 465B, 475 and 475A. 
GRRE CYTE nenecscciniinicttisinninsevennmenneneonemnmmnencenemeninns $15 


Polarized Collapsible Viewing Hood — To reduce reflections 
and glare under high ambient light conditions. 
For 432, 434, 455, 465, 465B, 475, 464, 466. 
One OTS COG sisisiccsccnneincentesinctmncimntinmsnmecannaaianib $40 





Viewing Hood — Molded gray polystyrene with polyurethane 


eyepiece. 

For: 676. Onder OT6-B 163-00 senccessccssrosessornsansonsevsinsnserreesics $40 
For 5000 and 7000 Series, 601, 602, 603, 604, 528 

end S77. Order: 016-O1846-00 | sccccccececccoccscosessssssscsnrvnesinesces $28 


VIEWING 
ACCESSORIES 


CATHODE-RAY TUBE LIGHT FILTERS 


INSTRUMENT*' 


200 Series 
314,335 
434 
455,465M 


465,465B,475, 
464,466 


540,550 Series 
565,575 


576 
603,604 


605,606,607 


608 


2200 Series 
2300 Series 


2400 Series 


5100 and 5400 
Series 
(except 5441) 


7403N,7603 


7613,7623 
7623A,7633 


7904,7844 
7313,7700 
Series,7613 
7623 


COLOR 
Biue 
Biue 
Blue 
Blue 


Blue 
Clear 
Smoke-gray filter 


Smoke-grayt 
Green 

Blue 

Amber 


Biue 


Clear (603T) 
Green 
Amber 

Blue 

Gray 
Graticule 
(8x10 div) 


Blue 
Graticule 
Clear Shieid 
Grayt 
Graticule 
(8x10 div) 


Amber 
Graticulet 


Bluet 


Biue Implosion 
Shieldt 
Clear Implosion 
Shieldt 


Biuet 

Clear implosion 
Shieldt 

Clear 

Green 

Amber 

Blue 

Gray 


Cleart 
Gray 
Graticule 
(8x10 div) 


Blue 
Amber 
Gray 
Green 


PART 
NUMBER 


378-0691-00 
378-2016-01 
378-0678-01 
337-2122-00 


337-1674-00 
337-1674-01 
337-1674-07 


378-0567-00 
378-0568-00 
378-0569-00 
378-0570-00 


378-0616-00 


337-1440-00 
337-1440-01 
337-1440-02 
337-1440-03 
337-1440-04 
331-0303-00 


337-1674-00 
337-1674-10 
337-1674-13 
337-1674-06 
331-0391-00 


378-0704-00 
337-2126-02 


337-2775-00 


337-2760-00 


337-2781-00 
378-0199-00 


378-0208-00 


337-1440-00 
337-1440-01 
337-1440-02 
337-1440-03 
337-1440-04 


337-1674-01 
337-1674-06 
331-0391-00 


378-0684-00 
378-0684-01 
378-0684-02 
378-0684-03 


With Spectrum Analyzer 


Graticule 

Biue Implosion 
Shieldt 

Clear Implosion 
Shield 


Spectrum 
Analyzer 
Green (UV 


Biuet 

Amber 

Gray 

Green 

Gray Tv Graticule 
NTSC 

Clear Shield 


337-1439-01 


337-1700-01 


337-1700-04 


378-0625-07 
378-0625-08 
378-0625-00 
378-0625-01 
378-0625-02 
378-0625-03 


378-0625-06 


With Spectrum Analyzer 


Graticule 


337-1159-02 


$4.50 
$10.00 


$5.00 
$5.00 
$5.00 
$5.00 
$5.00 


$5.00 
$5.25 


$3.00 


$1.65 


$4.40 
$0.60 


$0.70 
$3.00 


$3.50 
$3.50 
$4.50 


$5.00 
$5.00 
$5.00 


$7.00 
$7.00 
$7.00 
$7.00 


$8.00 
$6.50 


$6.50 


$9.50 

55.00 
$5.00 
$5.00 
$5.00 
$5.00 


$9.50 


$8.00 


*' For both cabinet and rackmount instruments unless rack- 
mount version is listed. 


t Standard filter supplied with instrument. 
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TEK 


WORLDWIDE SALES AND 
SERVICE OFFICE 


ASIA, AUSTRALIA, CHILE 


CENTRAL & 
SOUTH AMERICA, 
JAPAN 


ARGENTINA 

Coasin S.A. 

Virrey Del Pino 4071 

1430 Buenos Aires 

Buenos Aires 

Phone: 552-3185/5248/3485, 
551-9361 

Telex: 01202284 COASN AR 

Cable: COASIN, Buenos Aires 

Coasin Computation S.A. 

Moreno 490 

1091 Buenos Aires 

Phone: 33-0195/0402/0405 

Telex: 17016 COCOM AR 


AUSTRALIA 

Tektronix Australia 
Pty. Limited 

80 Waterloo Road 

North Ryde, N.S.W. 2113 

Sydney 

Phone: (02) 888-7066 

Telex: AA24269 

Cable: TEKTRONIX Australia 

128 Gilles Street 

Adelaide, South Australia 5000 

Phone: (08) 223-2811 


7 Dundas Court 
Townsend Street 
Phillip ACT 2606 
Canberra 

Phone: (062) 82-3655 


CNR, Russell and Council Sts., 
Hawthorn East, Vic. 3123 
Melbourne 

Phone: (03) 813-1455 


66 Wellington Street 

East Perth, W.A. 6000 
Perth 

Phone: (09) 325-8433 
Cable: TEKTRONIX 

737 Logan Road 
Queensland 
Greenslopes Brisbane 4120 
Phone: (07) 394-1155 


BANGLADESH 

A. Q. Chowdury & Co. 
33 Topkhana Road 

P.O. Box 118 

Dacca-2 

Phone: 252329, 312492 
Telex: 642418 DCC! BJ 
Cable: ANALYST Dacca 


BOLIVIA 

Coasin Bolivia S.R.L. 
Avenida 6 de Agosto 2300 

La Paz, Bolivia 

Phone: (2) 340962,363365 

Telex: 3233 COALAP BV 

Cable: COALAP 

Mailing Address: Casilla 7295 


BRAZIL 

Tektronix Industria e 
Comercio Ltda. 

RUA: Nebraska 449-3/4° andares 

Brooklin - CEP 04560 

Sao Paulo 

Phone: (011) 543-1911 

Telex: 01121440 


Av. Marechal Camara, 
160 Salas 604/605/606 
Rio de Janeiro - CEP 20020 
Phone: (021) 240-7370 
Telex: (021) 30120 


462 


Equipos Industriales 
S.A.C.I. 

Moneda 812—Of. 912 

(Casilla 13550) 

Santiago 

Phone: (2) 382-942 

Telex: 34097 FLOBRA CK 

Cable: FLOBRA, Santiago 


CHINA, PEOPLES 
REPUBLIC OF 
Tektronix 

China Project Office 

P.O. Box 500, MS 51-297 
Beaverton, Oregon 97077 
Phone: (503) 643-8880 
Telex: 4742103 

Cable: TEKWSGT 

Beijing 

Tektronix Service Center 
Institute of Computing Technology 
Zhong Guan Cun 

Beijing, CHINA 

Phone: 283131 

Cable: 4615 Beijing 


COLOMBIA 
Selectronica Ltda. 
Apartado Aereo 25124 
Bogota 

Phone: 263 28 74 

Cable: SELECTRONICA 


COSTA RICA 
Electro—Impex, S.A. 
Apartado 620 

San Jose, Costa Rica 
Phone: 21-59-54 

Telex: 2645 ELEPEX CR 
Cable: ELECTROIMPEX 


ECUADOR 
Proteco Coasin Cia Ltda. 


Ave. 12 de Octubre 2285 y Orellana 


(P.O. Box 228A) 

Quito 

Phone: 52-6759, 52-9684 
Telex: 2865 PROTECO-ED 
Cable: PROTECO, Quito 


FiJl 

AWA New Zealand 

47 Foster Road, Walu Bay 

Suva, Fiji isiand 

Telex: FJ 2347 

Cable: “EXPANSE” SUVA 

Phone: 312744 (Business) 
384329 (After Hours) 


HONG KONG 


Schmidt & Co., (H.K.) Ltd. 


18th Floor, Great Eagle Centre 

23 Harbour Road, Wanchai 

Hong Kong 

Phone: 5-8330222 

Telex: 74766 SCHMC HX 

Cable: SCHMIDTCO HONGKONG 


INDIA 

Hinditron Services 
Pvt. Ltd. 

69A, L.Jagmohandas Marg. 

Bombay 400 006 

Phone: 8125344/8121258 

Telex: 011 2326 

Cable: TEKHIND BOMBAY 

33/44A Raj Mahal Vilas Exten 

8th Lane Road 

Bangalore 560 080 

Phone: 33139 

Telex: 0845 741 

Cable: TEKHIND BANGALORE 

204-5-6 Hemkunt Tower 

98, Nehru Place 

New Delhi 110019 

Phone: 640380 

Cable: TEKCENTRE DELHI 


Shan iniketan 

Office & 6, 6 Floor 

8 Camac Street 
Calcutta 700 017 
Phone: 447541 

Cable: FLUKHIND, CALCUTTA 
Srinath Complex Ltd. 
5th Floor 

1-1-58/1 to 1-1-58/11 
Sarojinidevi Road 
Secunderabad 500 003 
Phone: 821117 

Telex: CARE 0155-333 


Cable: TEKHIND SECUNDERABAD 


INDONESIA 
P.T. Dwi Tunggal 
Jaya Sakti 
Panglima Polim Raya No. 29 
Kebayoran Baru 
Jakarta Selatan 
Phone: 734512, 734619, 734765 
Telex: 47308 DTJS IA 
Cable: DWITUJATI 


JAPAN 

Sony/Tektronix 
Corporation 

9-31, Kitashinagawa - 5, 

Shinagawa-Ku 

Tokyo 141 

(P.O. Box 14, Haneda Airport, 

Tokyo 149) 

Phone: (3) 448-4611 

Telex 02422850 

Cable: SONYTEK Tokyo 

(Tama Field Office) 

1-45-10 Fujimidai 

Kunitachi, Tokyo 186 

(Atsugi Field Office) 

Green Kaikan 

1-8-14 Asahi-cho 

Atsugi 243 

Nihon Seimei Hakataekimae Bidg. 

2-1 Hakataekimae-3, Hakata-ku 

Fukuoka 812 

Phone: (92) 472-2626 

Sanko Building 


21-7 Meieki 3-chome, Nakamura-ku 


Nagoya 450 

Phone: (52) 581-3547 
Osaka Ohbayashi Building 
3- Kyobashi, Higaski-ku 
Osaka 540 

Phone: (6) 947-0321 
Yamato Seimei Sendai Bidg. 
1-1-30 Ichibancho-1 
Sendai 980 

Phone: (222) 67-2181 
Sumitomo Seimei Tsuchiura Bidg. 
16-12 Sakuracho-1 
Tsuchiura 300 

Phone: (298) 24-2602 


KOREA 


(ID, COMM, DAD Products) 


Myoung Corporation 

8th Floor, Chun-Rok Bidg. 

1351-3 Singil-Dong 

Yeongdeungpo- Ku 

(C.P.O. Box 8892) 

Seoul, KOREA 

Phone: (2) 843-9942/7117 
(2) 832-1225 

Telex: K24283 MYOUNG 

Cable: MYOUNG CRP 


(IDD Products) 

World Business 
Machines, Inc. 

5th Floor, Hanaro Bidg. 

194-4 Insa-Dong, Chongro-Ku 

Seoul 

Phone: (2) 744-6365 

Telex: K28614 WMBINC 


MALAYSIA 

(ID, COMM, DAD Products) 
Mecomb Malaysia Sdn. Bhd. 
No. 20 Jalan 225 

(P.O. Box 24) 

Petaling Jaya, Selangor 

Phone: 03-743422 

Telex: MA37764 

Cable: MECOMB Petaling Jaya 


(IDD Products) 

Sime Darby Systems 
18th Floor Plaza See Hoy Chan 
Jalan Raja Chulan 

Kuala Lumpur 

Phone: 60-3289991/5 (5 lines) 
Telex: MA 32807 


MEXICO 

Tektronix S.A. de C.V. 
Viena No. 71-PiSO 1 

COL Del Carmen, Coyoacan 
04100 Mexico, D.F. MEXICO 
Phone: (905) 658-6211 


NEW ZEALAND 

McLean Information 
Technology Ltd. 

459 Kyber Pass Road, Newmarket 
P.O. Box 9464, Newmarket 

Auckland 1 

Phone: 501-801, 501-219, 587-037 

Telex: NZ 21570 THERMAL 

Cable: KOSFY, New Zeland 


5th Floor, Westbrook House 
181 Upper Willis Street 

P.O. Box 496 

Wellington 

Phone: 851-450 844-425 
Telex: NZ 3440 


PAKISTAN 

Pak-Land Corporation 
Central Commercial Area 

Iqbal Road 

P.E.C.H. Society 
Karachi-29 

Phone: 437315, 438084 

Telex: 25230 JALAL PK 
Cable: PAKLAND, Karachi 


PANAMA 

Executive Marketing 
Corp. 

Apartado 4929 

Panama 5 

Phone: 64-9354, 64-9851 

Telex: 328-3483 

Cable: MARKETING PA, Panama 


PERU 

Importaciones y 
Representaciones 
Electronicas S.A. 
(IRE Ingenieros) 

Avda. Franklin D. Roosevelt 105 

Edificio Rimac 

Lima 

Phone: 28-86-50 

Telex: 394-25663 

Cable: IREING, Lima 


PHILIPPINES 

Philippine Electronic 
industries, Inc. 

3rd Floor, Rose Industries Bidg. 

11 Pioneer St. 

Pasig, Metro Manila 

P.O. Box 498, Makati Commercial 

Center Makati, Metro Manila 3117 

Phone: 673-4321/2/3/4 

Telex: (722) 43109 PEI PM 

Cable: PHILECTRON, Manila 


SINGAPORE 

(ID, COMM, DAD Products) 
MeComb Singapore Ltd 
10-12, Jalan Kilang 

Redhill Industrial Estate 
Singapore 0315 

P.O. Box 46, 

Alexandra Post Office 
Singapore 9115 

Phone: 2713333 

Telex: 786RS-23178 

Cable: MECOMB, Singapore 


IDD Products) 

ime Darby Systems 
4th Storey Sime Darby Centre 
896 Dunearn Road 
Singapore 2158 
Phone: (011) 2246070 
Telex: RS 28450 


SRI LANKA 

Stewart Roche Limited 
G.P.O. Box 61 

Colombo 

Phone: 25846, 25847, 25848 
Telex: 21307 ROCHE CE 
Cable: LAXAPANA Colombo 


TAIWAN 

Heighten Corporation 

11th Floor 342 Min Cheng East Road 

P.O. Box 46-65 

Taipei, TAIWAN 104 ROC 

Phone: 551-9916 (10 lines) 
542-0591, 542-0592 

Telex: 21472 HEIGHTEN 

Cable: HEIGHTEN TAIPEI 


THAILAND 

Dynamic Supply 
Engineering R.O.P. 

12 Soi Pasana 1, Ekamai 

Sukhumvit 63 

Bangkok 11 

Phone: 392-8532, 392-5313 

391-9571 
Telex: 82455 DYNASUP TH 
Cable: Dynasupply 


URUGUAY 

Coasin Uruguaya S.A. 
Casilla De Correo 1400 
Correo Central 

Libertad 2529 

Montevideo 

Phone: 78 90 15/78 92 04 
Telex: UY 6445 COAUR 
Cable: COAUR, Montevideo 


VENEZUELA 

Equilab, C.A. 

Centro Sequros La Paz 

6° - Piso 

Avenida Feo de Miranda, Boleita 
Apartado 76609 Caracas 1070-A 
VENEZUELA 

Phone: 34-46-26, 34-17-77, 34-50-68 
Telex: 21860 EQUIX VENEZUELA 
Cable: EQUILAB, Caracas 


AREAS NOT LISTED, 
CONTACT: 
Tektronix, Inc. 


Distributor Sales 

MS 51-297 

P.O. Box 500 

Beaverton, Oregon 97077 
Phone: (503) 643-8881 

TWX: (910) 467-8708 

Cable: TEKWSGT 
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CANADA 


CANADA 

Tektronix Canada Inc. 
P.O.Box 6500, 

50 Alliance Bivd. 

Barrie, Ontario 

L4M 4V3 

Phone: (705) 737-2700 

Telex: 06-875672 

Cable: TEKANADA 


Toronto 

Unit 20-21 

89 Galaxy Boulevard 
Rexdale, Ontario 

MSW 6A4 

Phone: (416) 675-3865 
Telex: 06-989324 


(Montreal) 

900 Selkirk Street 
Pointe Claire, Quebec 
HOR 3S3 

Phone: (514) 697-5340 
Telex: 05-821570 
Cable: TEKANADA 


Suite 106 

3016, 19th St. NE 
Calgary, Alberta 

T2E 4Y3 

Phone: (403) 230-1836 
Telex: 03-821730 


6025 103 A Street 
Edmonton, Alberta 
T6H 2J7 

Phone: (403) 434-9466 
Telex: 037-2795 


1642 Woodward Dr. 
Ottawa, Ontario 

K2C 3R8 

Phone: (613) 225-2850 
Telex: 053-4119 


(Vancouver) 

4519 Canada Way 
Burnaby, B.C. 

V5G 1K1 

Phone: (604) 438-4321 
Telex: 043-54602 


Unit 68, Border Place 

1313 Border St. 

Winnipeg, Manitoba 

R3H OX4 

Phone: (204) 632-4447, 623-4448 
Telex: 07-55581 


(Halifax) 

Burnside Commercial Centre 
10 Akeriey Bivd. 

Dartmouth, Nova Scotia 
B3B 1J4 

Phone: (902) 469-9476 
Telex: 019-31534 


CANADIAN AREAS 

Not Listed, Contact: 
Tektronix Canada Inc. 

P.O. Box 6500 

Barrie, Ontario 

L4M 4V3 

Phone: (705) 737-2700 

Telex: 06-875672 

Cable: TEKANADA 


AFRICA, EUROPE, 


MIDDLE EAST 


ALBANIA 

Tektronix Ges.m.b.H. 
Doerenkampgasse 7 

A-1100 Vienna, Austria 
Phone: (222) 68 66 02 

Telex: 111481 


ALGERIA 
Maintenance: 
Measurelec 
144 Bd Salah Bouakouir 
Algiers 
Phone: 61.50.99 and 61.50.24 
Telex: 53733 TEKNY DZ 
Sales: 
Tektronix Limited 
P.O. Box 36 
Guernsey, Channel isiands 


ANGOLA 

Tecnidata 
Representacoes 
Tecnicas e 
Electronica Aplicada 
Lda 

Rua Sociedade de Geografia 

21-21A 

(Caixa Postal 1619) 

Luanda 

Phone: 32025-32309 

Telex: 3019 TECDATA AN 

Cable: TECNIDATA 


AUSTRIA 

Tektronix Ges.m.b.H. 
Doerenkampgasse 7 

A-1100 Vienna 

Phone: (222) 68 66 02 

Telex: 111481 


BELGIUM 
Tektronix nv/sa 
Keiberg Zoning 
Excelsioriaan 3 

1930 Zaventem 
Phone: (02) 720.80.20 
Telex: 26713 

Cable: TEKBEL 


BULGARIA 

Tektronix Ges.m.b.H. 
Doerenkampgasse 7 
A-1100 Vienna, Austria 
Phone: (222) 68 66 02 
Telex: 111481 


CZECHOSLOVAKIA 
Tektronix Ges.m.b.H. 

Doerenkampgasse 7 

A-1100 Vienna, Austria 

Phone: (222) 68 66 02 

Telex: 111481 


DENMARK 
Tektronix A/S 
Herlev Hovedgade 

Post Box 575 
DK-2730 Herlev 
Phone: (2) 84 56 22 
Telex: 35239 Tekas DK 


EAST AFRICA (Kenya, 

Tanzania and Uganda) 

Rohde & Schwarz Eng. 
& Sales Co. Ltd. 

A. B. C. Place Building 2 

Waiyaki Way 

(P.O. Box 46658) 

Nairobi, Kenya 

Phone: 62326 

Telex: 22030, 22961 ENGSALES 

Cable: ENGSALES Nairobi 


EGYPT 
Giza Systems 
Engineering Company 
2 Medan EI Mesaha 
(P.O. Box 1913) 
Dokki, Cairo 
Phone: 841200, 849399, 849200 
Telex: 92096 EKA UN 
93644 ALKAN UN 


FINLAND 

Tektronix Oy 

Larin Kyostin tie 4, 
SF-00650 Helsinki 65 
Phone: (0) 722 400 

Telex: 12-3435 TEKOY SF 
Cable: TEKFINLAND 


FRANCE 
Tektronix 

(S.A.V. France) 

Siege Social 

Z.|. de Courtaboeuf, 
Avenue du Quebec 
B.P.13 

91941 Les Ulis Cedex 
Phone: (6) 907 78 27 
Telex: TEKSAV 691012 


S.A.V. Paris Quest 

39, Boulevard des Bouvets 
92000 Nanterre 

Phone: (1) 776 13 53 
Telex: TEKNANT 613737 


(Centre Regional de Lyon) 
163, Boulevard des Etats-Unis 
69008-Lyon 

Phone: (7) 876 40 03 

Telex: TEKLYON 300150 


(Centre Regional de Rennes) 
103A, Avenue de Crimee 
35000 Rennes 

Phone: (99) 51 21 16 

Telex: TEKREN 740829 


(Centre Regional de Strasbourg) 
1, Rue du Marechal Lefebvre 
67100 Strasbourg 

Phone: (88) 39 49 25 

Telex: TEKSTBG 890470 


(Centre Regional d’Aix en Provience) 
Z. |. Les Milles 

Rue Andre Ampere 

13290 Aix-Les-Milles 

Phone: (42) 26 62 03 

Telex: TEKAIX 440045 


(Centre Regional de Toulouse) 
284, Route de Saint Simon 
31300 Toulouse 

Phone: (61) 40 24 50 

Telex: TEKTOUL 890470 


GERMANY, FEDERAL 
REPUBLIC OF 
Tektronix GmbH 
Sedanstrasse 13-17 

D-5000 Cologne 1 

Phone: (0221)7722-0 

Telex: 888-5417 


Ernst-Reuter-Platz 3-5 
D-1000 Berlin 10 
Phone: (030)3139081 
Telex: 185804 


Schoenhauser Strasse 62-64 
D-5000 Cologne 51 

Phone: (0221)3798-0 

Telex: 888-5541 


Kieler Strasse 407 
D-2000 Hamburg 54 
Phone: (040)5483-0 
Telex: 213 749 


Kriegsstrasse 39 
D-7500 Karisruhe 1 
Phone: (0721)27981 
Telex: 782-5301 


Ehrenbreitsteiner Strasse 36 
D-8000 Munich 50 

Phone: (089)1485-1 

Telex: 5 22 953 


Donaustrasse 36 
D-8500 Nuernberg 60 
Phone: (0911)646081 
Telex: 6 26 255 


GREECE 

Eltronics, Limited 

2, Alopekis Street 

Athens 139 

Phone: 721-0669, 721-1860, 

724-9511/2/3/4/5 

Telex: 216589 RADX GR 
216435 DALM GR 

Cable: DALMAR Athens 


HUNGARY 

Tektronix Ges.m.b.H. 
Doerenkampgasse 7 

A-1100 Vienna, Austria 
Phone: (222) 68 66 02 

Telex: 111481 


ICELAND 


Kristjan O. Skagfjord Ltd. 


P.O. Box 906 
Reykjavik 

Phone: 24120 

Telex: 2133 KOS IS 
Cable: KOS Reykjavik 


IRELAND 

Tektronix U.K. Limited 
Deans Grange Estate 

Kill Lane 

Black Rock, Co. Dublin 
Phone: 850166, 850874 
Telex: 90478 


ISRAEL 

Eastronics Ltd. 

11 Rozanis Street 

Tel-Baruch 

(P.O. Box 39300) 

Tel Aviv 61392 

Phone: 475151 

Telex: 342610 DATIX IL 
33638 RONIX IL 

Cable: EASTRONIX Tel Aviv 


ITALY 

Tektronix S.p.A. 

Via Lampedusa 13 

20141 Milan 

Phone: (02) 8466946/8466446 
Telex: 315217 TEKMIL | 


Piazza Antonio Baldini 45 
00141 Rome 

Phone:(6) 8278041/4 
Telex: 616018 TEKROM | 


Via Cardinal M. Fossati 5 
10141 Turin 

Phone: (11) 3351143, 372163 
Telex: 212543 TEKTOR | 


IVORY COAST 
Sitel 
Bivd. Giscard D’Estaing- 
Carrefour 
de Marcory Zone 4A 
Abidjan 01 BP 2580 
Phone: 353600 or 353502 
Telex: 3354 SITEL Cl 
Cable: RAYBACH Abidjan 


JORDAN 
Consult-Tel 

P.O. Box 35055 

Amman 

Phone: 36668 

Telex: 22345 CONSLT JO 
Cable: CONSULTEL 


KUWAIT 

Tareq Company Ltd. 
P.O. Box Safat 20506 
Phone: 436100 & 436045 
Telex: 22315 ZUAITER KT 
Cable: ZUAITER KUWAIT 


LEBANON 
Projects S.A.L. 
P.O. Box 11-5281 
Beirut 

Phone: 331680 

Telex: 20466 LE 

Cable: PROJECTS Beirut 


MOROCCO 

SCRM 

75 Avenue Fal Ould Oumeir 
Rabat Agdal 

Phone: (07) 749-47 

Telex: SCRM 32739 M 


THE NETHERLANDS 
Tektronix Holland N.V. 
Meidoornweg 2 

1171 JW Badhoevedorp 
(P.O. Box 164 

1170 AD Badhoevedorp) 
Phone: (2968) 1456 

Telex: 18490 


NIGERIA 

Obodex Nigeria Ltd. 
2 Ola Ayinde Street 

Off Airport Road 

Ikeja 

(P.O. Box 6352 

Lagos) 

Phone: Lagos 935116 
Telex: 26744 DATA NG 


NORWAY 

Tektronix Norge A/S 
Brobekkveien 53 

Oslo 5 


Phone: (02) 64 57 70 
Telex: 56-17690 TEK N 


POLAND 

Tektronix Ges.m.b.H. 
Doerenkampgasse 7 
A-1100 Vienna, Austria 
Phone: (222) 68 66 02 
Telex: 111481 


PORTUGAL 
Decada Espectral 
Equipamentos 
de Electronica 
& Cientificos, SARL 
Av. Bombeiros Voluntarios, Lote 102B 
Miraflores/Alges 
1495 Lisbon 
Phone: 2103420 
Telex: 15515 ESPEC P 


QATAR (Arabian Gulf) 
Business Communications 
Qatar 

P.O. Box 3656 

Doha 

Phone: 325851 

Telex: 4454 BCQ DH 

Cable: BCQ/DH 
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TEK WORLDWIDE SALES AND 
SERVICE OFFICE 


SOUTH AFRICA, 
REPUBLIC OF 


SUDAN 
Cine & Photo Supply Co. 


Protea Physical & Nuclear P.0.Box 393 


instrumentation (Pty.) 
Ltd. 

P.O. Box 39127 

Bramley 2018 

746 6th Street 

Wynberg 

Phone: (27 11) 786-3647 

Telex: 424409 SA 


(Cape Town) 
P.O. Box 12 
Goodwood 7460 
Phone: (21) 59-5121 
Telex: 5726555 


(Durban) 

3 Florida Centre 
273 Florida Rd 
Greyville 4001 
Natal 

P.O. Box 47031 
Greyville 4023 
Phone (31) 39-1100 
Telex: 620981 


ROMANIA 

Tektronix Ges.m.b.H. 
Doerenkampgasse 7 

A-1100 Vienna, Austria 
Phone: (222) 68 66 02 

Telex: 111481 


SAUDI ARABIA 
Rola Trading Corp. 


P.O. Box 3172 
Riyadh 11471 


Phone: 465-4406/465-0972 
Telex: 200315 ROLA SJ 


SPAIN 


Tektronix Espanola S.A. 


c/Condesa de Venadito 1-5 Izq 
Madrid 27 

Phone: (1) 404-1011 

Telex: 46014 TKME E 


Gran Via Carlos Ill 97G 
Barcelona 28 

Phone: (3) 330-2008 
Telex: 97398 TKBE E 
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Khartoum 

Phone: 81151,81156,81277,75887 
Telex: 22304 PHOKI SD 

Cable: PHOTOKINA 


SWEDEN 

Tektronix AB 

Box 4205 

Anderstorpsvagen 12 

S-171 04 Solna 

Phone: (8) 83 00 80 

Telex: 17831 Tekswed S Stockholm 
Cable: TEKTROSWED 


Sveagatan 3-9 
S-413 14 Gothenburg 
Phone: (031) 42 70 35 


SWITZERLAND 

Tektronix 
International A.G. 

P.O. Box 2142 

CH-6300 Zug 

Phone: 042 21 91 92 

Telex: 868808 

Cable: TEKINTAG 


SYRIA 

General Trading Co. 
Sanaa Street No. 3 

(P.O. Box 798) 

Damascus 

Phone: 114807, 224170, 559108 
Telex: GITCO 411283 SY 


TURKEY 

Erkman Elektronik Aletler 
Ticaret Anonim Sirketi 

Necatibey Caddesi 92/3 

Karakoy, Istanbul 

Phone: 44 15 46/44 76 51 

Telex: 23353 MSE TR 

Cable: INGMESUER, Istanbul 


Hatay Sok. 20-3 
Kizilay, Ankara 
Phone: 171512 


TUNISIA 

(IDD Products) 
Societe El Eslek 
3 Rue de la Monnaie 
1001 Tunis Republique 
Phone: 244372 

Telex: 13664 ESLEK TN 


United Arab Emirates 
Mideast Data Systems 
Ahmed Bin Chanoum Bidg. 
(P.O. Box 984) 

Abu Dhabi 

Phone: 971-2-724-700 

Telex: 24325 MDSUAE 


UNITED KINGDOM 
Tektronix U.K. Limited 
Beaverton House 

36-38, Coldharbour Lane 

P.O. Box 69 

Harpenden Herts AL5 4UP 
Phone: (05827) 63141 

Telex: 25559 

Cable: TEKTRONIX Harpenden 


134, Bridge Rd. 
Maidenhead, 
Berkshire SL6 8DJ 
Phone: (0628)-73211 
Telex: 847378 


(Manchester) 

Sovereign House 

232/234 Stockport Road 
Cheadle, Stockport SK8 2EA 
Phone: 061-428-0799 


(Scotland) 

Pentland House, 
Almondvale So. Livingston, 
West Lothian, EH54 6NG 
Phone: (0506) 32766 
Telex: 727056 


USSR 

Tektronix Ges.m.b.H. 
Doerenkampgasse 7 

A-1100 Vienna, Austria 
Phone: (222) 68 66 02 

Telex: 111481 


YUGOSLAVIA 
Tektronix Ges.m.b.H. 
Doerenkampgasse 7 

A-1100 Vienna, Austria 
Phone: (222) 68 66 02 

Telex: 111481 


ZAMBIA 

Baird and Tatlock 
(Zambia) Ltd. 

Chandwe Musonda Road 

(P.O. Box 1038) 

Lusaka 

Phone: 75315/6 

Telex: 4277 

Cable: PIPETTE, Lusaka 


Brunell Road 
(P.O. Box 1097) 
Ndola 


Phone: 3522 & 2253/4/6 
Telex: 3441 
Cable: PIPETTE, Ndola 


ZIMBABWE 

Protea Medical Services 
(Pvt) Ltd. 

111 Kelvin Road South 

Salisbury 

(P.O. Box 2766 

Graniteside, Salisbury) 

Phone: 704094 

Telex: 4102 RH 

Cable: MANLY 


AREAS NOT LISTED, 
CONTACT: 

Tektronix Limited 

P.O. Box 36 

Guernsey, Channel! Islands 
Phone: Guernsey (0481) 35781 
Telex: 4191193 

Cable: TEKTRONIX GUERNSEY 


TEKTRONIX 
WORLDWIDE 
MARKETING 
CENTERS 


U.S.A. 
Tektronix, Inc. 

U.S. Marketing 
P.O. Box 1700 
Beaverton, Oregon 97075 
Phone: (503) 627-7111 
For additional literature, 
or the address and phone 
number of the Tektronix 
Sales Office nearest you, 
contact: 
Phone: (800) 547-1512 
Oregon only (800) 452-1877 
Telex: 151754 
TWX: (910) 467-8708 
Cable: TEKWSGT 


AFRICA, EUROPE, 

MIDDLE EAST 

Tektronix Europe B.V. 
European Headquarters 

Post Box 827 

1180 AV Amstelveen 

The Netherlands 

Phone: (20) 471146 

Telex: 18312 18328 


AMERICAS/PACIFIC 

(Asia, Australia, Central 
& South America, Japan) | 
Tektronix, Inc. 
Distributor Sales 

MS 51-297 

P.O. Box 500 

Beaverton, Oregon 97077 

Phone: (503) 643-8881 


For additional literature, 
or the address and phone 
number of the Tektronix 
Sales Office nearest you, 
contact: 

Phone: (800) 547-1512 

Oregon only: (800) 452-1877 
Telex: 4742103 | 
Cable: TEKWSGT 


a a 





TEK 


ALABAMA 
Huntsville 35801 

3322 S Memonal Parkway 
Surte 203 

Phone (205) 881-2912 


ARIZONA 

Phoenix 85040 

4130 East Wood Street 
Suite 100 

Phone (602) 268-8861 
Tucson Area 790-3099 
Mailing Address: 

PO Box 29540 

Phoenix, Arizona 85038 


CALIFORNIA 

(Concord) 

3451 Vincent Road 

Pleasant Hill 94523 

Phone (415) 932-4949 

From Oakland (415) 254-5353 

From Sacramento (916) 447-5072 
From Fremont/Milpitas (415) 490-7067 


irvine 92714 

17052 Jarnboree Bivd 
Mailing Address: 
PO Box 19623 

irvine 92713 

Phone (714) 660-8080 


(Los Angeles) 

21300 Erwin Street 
Service Center 

20920 Victory Bivd 
Woodland Hills 91367 
Phone (213) 999-1711 
Mailing Address: 

PO. Box 8500 
Woodland Hills 91365 


San Diego 92123 
5770 Ruffin Rd 
Phone (619) 292-7330 


Santa Clara 95050 
3003 Bunker Hill Lane 
Phone (408) 496-0800 


COLORADO 

(Denver) 

393 Inverness Dr South 

Englewood 80112 

Phone (303) 799-1000 

Telex (Infocom) 45-4455 

From Colorado Springs (303) 634-3933 


CONNECTICUT 
Milford 06460 

40 Commerce Park Road 
Phone: (203) 877-1494 


FLORIDA 

Fort Lauderdale 33309 

2745 NW 62nd St Suite B 

(known as) Cypress Creek Road 

Phone (305) 973-9300 

Also serves Puerto Rico and 
US. Virgin Islands 

From Miami 947-6053 


Orlando 32803 

3657 Maguire Bivd . Suite 100 

Phone (305) 894-3911 

From the Cape Kennedy Area 
636-0343 


Pensacola 32503 
4700 Bayou Bivd Bidg 1 
Phone (904) 476-1897 


GEORGIA 

(Atlanta) 

3320 Holcomb Bndge Road 
at Peachtree industnal Bivd 
Norcross 30092 

Phone (404) 449-4770 
Mailing Address: 

PO Box 6500 

Norcross, GA 30091 





HAWAII 

Honolulu Service Center 96819 
EMC Corporation 

550 Paiea Street 

Phone (808) 836-1138 (Service) 
(800) 538-8125/6 (Sales) 


ILLINOIS 

(Chicago) 

5350 Keystone Ct 

Rolling Meadows 60008 
Phone: (312) 259-7580 


INDIANA 
indianapolis 46219 
6121 East 30th Street 
Phone. (317) 545-2351 


KANSAS 

(Kansas City) 

10580 Barkley 

Suite 62 

Overland Park 66212 
Phone. (913) 341-3344 
Omaha, Lincoln, Wichita 
Enterprise 6537 


LOUISIANA 
(New Orleans) 

1940 I-10 Service Rd 
Concourse Place 
Kenner 70065 

Phone (504) 466-4445 


MARYLAND 
(Baltimore) 

102 Lakefront Dr 
Cockeysville 21030 
Phone (301) 628-6400 


DC 
700 Professional Dnve 
PO Box 6026 

20877 
Phone. (301) 948-7151 


MASSACHUSETTS 
(Boston) 
482 Bedford Street 


Lexington 02173 
Phone (617) 861-6800 


MICHIGAN 
(Detroit) 

24155 Drake Road 
Farmington 48024 
Phone (313) 478-5200 


MINNESOTA 

St. Paul 55112 

4660 Churchill Street 
Phone (612) 484-8571 


MISSOURI 

(St. Louis) 

2318 Milipark Dr 
Maryland Heights 63043 
Phone (314) 429-7707 


NEW JERSEY 
Woodbridge 07095 
40 Gill Lane 

Phone. (201) 636-8616 


NEW MEXICO 

Albuquerque 87108 

1258 Ortiz Dnve, SE 

Phone. (505) 265-5541 

Southern NM Area ENterprise 678 
Southern Nevada Area ENterpise 678 
El Paso, Tx ENterprise 678 


NEW YORK 
Albany 12205 

16 Computer Dnve West 
Pnone (518) 458-7291 


(Long Island) 

100 Crossways Park West 
Woodbury, L.!. 11797 

Phone (516) 364-9060 

NYC Customers (212) 895-9215 


Poughkeepsie 12601 
Beechwood Office Park 


385 South Road 
Phone (914) 454-7540 


Rochester 14623 
1210 Jetferson Rd 
Phone (716) 424-5800 


(Syracuse) 

1 Northern Concourse 
North Syracuse 13212 
Phone (315) 455-6661 


NORTH CAROLINA 
Raleigh 27612 

3725 National Dr 

Surte 104 

Phone (919) 782-5624 


OHIO 

(Cleveland) 

7830 Freeway Circle 
Middieburg Heights 44130 
Phone. (216) 243-8500 (Sales) 
(216) 243-8505 (Service) 


Dayton 45449 
501 Progress Rd 
Phone (513) 859-3681 


OKLAHOMA 
Oklahoma City 73105 
BOONE 63rd 

Suite 201 

Phone (405) 848-3361 
Oklahoma WATS 
Phone (800) 522-8196 


OREGON 
(Portiand) 

10220 S W Nimbus Dr 
Suite K-4 

Tigard 97223 

Phone (503) 620-9100 


Factory Service Center 
Tektromx Iindustnal Park 
Beaverton 97077 

Phone (503) 642-8600 
TWX 910-467-8708 

TLX 15-1754 


PENNSYLVANIA 
(Philadelphia) 

450 Sentry Parkway 
Biue Bell 19422 
Phone (215) 825-6400 


Pittsburgh 15221 
1051 Brinton Rd 


Suite 300 
Phone (412) 244-9800 


TENNESSEE 

Knoxville 37923 

9041 Executive Park Dr 

Suite 411 

Phone (615) 690-6422 

From Oak Ridge (615) 482-7349 


SALES AND 
SERVICE OFFICES 


TEXAS 

Dalias 

1551 Corporate Drive 
irving 75062 

Mailing Address: 
PO Box 5027 

Phone (214) 258-0525 
Metro (214) 256-5534 


Houston 77099 

10887 S Wilcrest Drive 
Phone (713) 933-3000 
Mailing Address: 
PO Box 4309 
Houston, 77210 


San Antonio 78232 
14800 San Pedro Avenue 
Suite 112 

Phone (512) 496-1161 


San Antonio Annex 78226 
Billy Mitchell Center 

227 Billy Mitchell Road 
Phone (512) 432-1341 


UTAH 

Salt Lake City 84115 
Twnesquare Park 

300 Mercer Way 
Phone (801) 486-1091 


VIRGINIA 

Crystal City 

Hayes Building 

Surte 1004 

2361 S Jefferson Davis Hwy 
Arlington 22202 

Pnone (703) 920-7770 


Newport News 23602 
606 Denbigh Bivd 
Suite 703 

Phone (804) 874-0099 


WASHINGTON 
(Seattle) 

19026 72nd Ave S 
Kent 98032 

Phone (206) 575-0180 





CORPORATE OFFICE 
Tektronix, inc 

P.O Box 500 

Beaverton, Oregon 97077 
4900 S W_ Gniffith Drive 
Beaverton, Oregon 

Telephone (503) 627-7111 


PRINCIPAL PLANT 
Tektronix industnal Park 
Beaverton, Oregon 97077 


DIRECT ORDER: 

For Continental United States, Alaska 
Hawan, Virgin Islands and Peurto Rico 
contact our National Marketing Center 
Phone (800) 426-2200 

For State of Oregon 

call collect (503) 627-9000 


ADDITIONAL LITERATURE 
or Tektronix Sales Office 
serving you 

PO Box 1700 

Beaverton, Oregon 97075 
Phone 800-547-1512 
Oregon only 800-452-1877 
TLX 151754 

TWX 910-467-8708 
TEKTRONIX BEAV 

Cable TEKWSGT 











Sales Office Listing on 462-inside Back Cover 
Functional index on pages 2-5 
Alphanumeric Index on pages 6-8 
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